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Is There Any Correlation Between the Systemic Immune Inflammatory
Index and Disease Severity in Knee Osteoarthritis?
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ABSTRACT

Objective: The purpose of this study is fo investigate the ufility of systemic immune inflammation
index as a predictor of disease severity in patients with knee osteoarthritis.

Methods: Two hundred patients diagnosed with knee osteoarthritis according to ACR knee
osteoarthritis diagnostic criteria were included in the study. Kellgren-Lawrence staging of knee
osteoarthritis, Western Ontario and McMaster University Osteoarthritis (WOMAC) index scores and
systemic immune-inflammation index scores were calculated among all participants.

Results: There were 152 (%76) female and 48 (%24) male participants and median score of age was
63 (54,25-70). Fourteen (7%) grade 1 gonarthrosis, 64 (32%) grade 2, 72 (36%) grade 3 and 50 (25%)
grade 4 gonarthrosis patients were detected. There was no significant correlation between the
systemic immune-inlammation index and the radiological stage of gonarthrosis (Kellgren Lawrens
Score) (p=0.238). There was no stafistically significant correlation between the systemic immune-
inlammation index and WOMAC scores (p=0.593).

Conclusion: The systemic immune-inflammation index did not correlate with disease severity in
knee OA.

Keywords: Knee osteoarthritis; inflammmation mediators; disease severity; systemic immune-
inflammation index

(o)1

Amag: Bu calismanin amaci diz osteoartiriti olan hastalarda sistemik immdn enflamasyon indeksinin
hastalik siddetinin belirleyicisi olarak kullanilabilirigini arastirmaktir.

Yoéntem: CalismayaACR diz osteoarttriti tani kriterlerine gére gonartroz tanisi almis 200 hasta dahil
edildi. Tim_katiimcilarin diz osteoartriti Kellgren-Lawrence evrelendirmesi, Western Ontario ve
McMaster Universitesi Osteoartrit( WOMAC) indeksi skoru ve sistemik immUnenflamasyon indeksi
belirlendi.

Bulgular: Katiimcilarin152'si (%76) kadin 48'si (%24) erkek ve yasmedyani 63 (54.25-70) idi.
Katiimcilardan 14 (%7) kiside evre 1, 64 (%32) kiside evre 2, 72 kiside (%36) evre 3 ve 50 (%25)
kiside evre 4 gonartroz tespit edildi. Sistemik iImmuUnenflamasyon indeksi ile gonartroz radyolojik
evresi (Kellgren Lawrens Skoru) arasinda anlamii iliski tespit edilmedi (p=0,238). Sistemik immUn-
enflamasyon indeksi ile WOMAC skorlan arasinda istatistiksel anlamli korelasyon tespit edilmedi
(p=0,593).

Sonug: Sistemik immuinenflamasyon indeksinin diz OA'inde hastalik siddeti ile korele olmadidi tespit
edilmigtir.

Anahtar Kelimeler: Diz osteoartriti; Enflamasyon mediatdrleri; Hastalik siddeti; Sistemik immUn
inlamatuar indeks

Osteoarthritis (OA) is the most common form of arthritis.
This degenerative and progressive joint disease, which
causes disability, loss of function, reduced quality of
life and economic burden, affects approximately 250
million people worldwide (1). The prevalence of OA is
increasing due to aging of the population and obesity
(2,3).

Although OA is considered a degenerative joint
disease, it has recently been thought that chronic
low-grade synovitis plays a central role in the
pathophysiology and adaptive centralimmunological
mechanisms are very important in inflammation and
tissue destruction (3,4). In addition, neurocinflammation
and central sensitization mechanisms have been
shown to play a role in the chronicity of pain in
osteoarthritis (5,6). C-terminal telopeptides, cartilage
oligomeric matrix protein (COMP), interferon-y, matrix
metalloproteinase-3, adiponectin, interleukins (ILé, IL8,

IL10, IL15), and tumor necrosis factor alpha (TNF-a)
can be used as biomarkers in knee osteoarthritis (7-9).
These are costly and not available at most centers.

The systemic immune-inflammation index (Sll) is a
new, easily accessible and inexpensive inflammatory
biomarker which is calculated by neutrophil,
lymphocyte and platelet counts. Sll has been shown
to correlate with disease activity in a variety of
inflammatory-related diseases (10-12).

In this study, the utility of systemic immune inflammation
index as a predictor of disease severity wasinvestigated
in patients with knee osteoarthritis.

Materials and Methods

A tfotal of 200 patients over the age of 18
diagnosed with gonarthrosis according fo the ACR
Clinical/Radiographic  classification  criteria,  with
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anteroposterior and lateral knee X-rays taken in the
last 6 months, and hemogram results in the last month
were included in the study. (13).

Participants were informed about the study and their
informed consents was obtained. Exclusion criteria
were postiraumatic  arthropathy, postinfectious
arthropathy, systemic inflammatory disease, systemic
infectious disease, active malignancy, and using drugs
that may affect platelet, neutrophil and lymphocyte
counts.

Radiographic grading of gonarthrosis was evaluated
with Kellgren-Lawrence(KL) score and clinical effects
were evaluated with Western Ontario and McMaster
University Osteoarthritis Index (WOMAC).

The systemic immune inflammatory index was
calculated from the hemogram result in the last month
using the formula “platelet count x neutrophil count/
lymphocyte count = systemic immune inflammatory
index" (14).

The Kellgren-Lawrence score uses four radiographic
features: Joint space narrowing, osteophytes,
subchondral sclerosis, and subchondral cysts. The
severity of radiographic changes increases from grade
0 to 4, and grade 0 means no radiographic features of
osteoarthritis, while grade 4 means large osteophytes,
significant joint space narrowing, severe sclerosis,
and definite bone deformity (13). Classification was
performed by an experienced physical therapist.

The WOMAC is a valid and reliable index which
is widely used for the evaluation of patients with
osteoarthritis. Outcome Measures in Rheumatology
Clinical Trials (OMERACT) is a recommended measure
for osteoarthritis studies. The WOMAC, validated and
reliable in Turkish by TUzOn et al., consists of three
sections and 24 questions in which pain, stiffness and
physical function are questioned (14). The maximum
scores of subgroups are 20 for the pain, 8 for stiffness,
and 68 for physical function. High scores indicate
increased pain and stiffness and impaired physical
function.

Statistics

The analysis of the data was made with IBM SPSS 23.0
(IBM SPSS Statistics, Version 23.0 Armonk, NY: IBM Corp.).
Descriptive statistics are given by using the median (1st
quartile - 3rd quartile) and % distribution. The normality
analysis of the datawas analyzed with the Kolmogorov-
Smirnov test. Kruskal-Wallis analysis tests were used
to compare different groups. Bonferroni correction
was applied in the pairwise comparisons of multiple
groups. Spearman correlafion was used to determine
the relationship between variables. A p value under
0.05 was considered statistically significant.

Resulis

Two hundred people participated in the study with an
age median of 63 (54.25-70 years). 152 (76%) of the
participants were female and 48 (24%) were male.
14 patients (7%) had grade 1, 64 (32%) had grade
2, 72 (36%) had grade 3 and 50 (25%) had grade 4
gonarthrosis (Table 1).
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Relationships between radiological stage, Sl value
and age is given in Table 2 and Table 3. There was
no relationship between the radiological grade of
gonarthrosis (Kellgren Lawrens Score) and Sll. Median
age of the grade 4 patients was higher compared to
the other groups (respectively p=0.238, p<0.001).

There was no statistically significant correlation
between Sl and WOMAC scores. A stafistically
significant positive correlation was found between
age WOMAC total and all sub-parameters. The
correlations between WOMAC score, Sl value and
age are given in Table 4.

Table 1: Demographic characteristics of participants

n=200
Age (year) 63 (54.25-70)
Body Mass Index (BMI) (kg/m?) 27.4 (24-31.2)
Sex (% female) 76

Table 2: Relationship between Kellgren Lawrence Score and Sl value
and age

Egjligrreentesf Sl (median (1st qu- Age (median (1st qu-
artile - 3rd quartile)) artile - 3rd quartile))
core
480000 (355000-
Grade 1 708000) 54 (36-65)
471500 (379250-
Grade 2 670000) 58 (52-66.5)
0,238 <0.001
411150 (282750- ’
Grade 3 587000) 63.5 (58-70)
Grade 4 070001(3260005 67 (64.571)

556760)

Kruskal-Wallis test
SlI: Systemic immune-inflammation index

Table 3: Relationship between Kellgren Lawrence Score and age

Kellgren- Lawren-  Grade 1/ Grade 2/ Grade 3/ Grade 4/
ceScore/Age Age Age Age Age
Grade 1/Age 0.221 0.017 <0.001
Grade 2/Age 0.221 - 0.01 <0.001
Grade 3/Age 0.017 0.01 0.006
Grade 4/Age <0.001 <0.001 0.006

Bonferroni-corrected Mann-Whitney Test. Adjuted p=0.05/6=0.008
Table 4: Relationship between WOMAC score and Sl value and age

WO-

WOMAC MAC WOMAC WOMAC
. N Physical
Pain Stiff- ) Total
function
ness
Sl value Rho -0.062 0.045 -0.056 -.038
p 0.381 0.524 0.429 0.593
n 200 200 200 200
Age Rho 0.199 0.240 0.195 0.205
p 0.001 0.000 0.001 0.000
n 200 200 200 200

Spearman correlation WOMAC: Western Ontario and McMaster
University Osteoarthritis  Index, Sll: Systemic immune-inflammation
index
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Discussion

The findings of this study showed that a simple ratio
(blood Sll) from an easily available low-cost test
(differential CBC) did not provide information on
the radiographic and clinical severity of knee OA.
According to our results, no correlation was found
between blood Sl levels and radiographic and clinical
severity of OA in patients with knee OA.

Relationships between the progression of knee
osteoarthritis and serum levels of IL-1, IL-10, TNF-, TGF-,
keratan sulfate, synovial IL-18, ARGS, and urinary CTX-|
have been demonstrated before (17-23). Sll is a low-
cost biomarker which is calculated by the neutrophil,
lymphocyte and platelet counts in the blood and
shows systemic inflammation and is available in many
laboratories. Sl has been shown to have prognostic
value in some malignancies and cardiac diseases (24-
27). It can also be used to determine the severity of
acute pancreatitis and for early detection of sepsis
in newborns with congenital heart disease (28,29).
Sllis an independent risk factor for poor outcome in
patients with subarachnoid hemorrhage(30). SII is
associated with disease activity in rheumatoid arthritis
and ankylosing spondylitis (10,11). There was no
relationship between the level of Sll and the severity of
knee OA in our study. We think that the reason for this
is low-grade local inflammation in OA.

The imbalance between catabolic and anabolic
activity in the joint that occurs with aging, the poor
response of aged chondrocytes to growth factor
stfimulation and therefore inability fo maintain
homeostasis in articular cartilage, loss of chondrocytes
due to increased susceptibility to apoptosis, meniscus
and ligament injuries, and susceptibility to OA due to
accumulated inflammatory load are all factors that
contribute to OA. Although it can be seen in young
people, approximately 50% of individuals over the
age of 65 have knee OA(31,32). In our study, age was
found as an independent predictor of knee OA, which
was consistent with the literature.

The belief that OA is a wear and tear process as a
result of mechanical stress has been replaced by
the concept that it is a low-grade inflammatory
condition in which mechanical stress and immunity
acts together. Degraded cartilage fragments by
mechanical sfress, repeated injuries, and aging
produce a sterile inflammatory response (33,34).The
long duration of the inflammatory response cause
tissue destruction with proinflammatory cytokines and
increase in mediators such as proteolytic enzymes and
chemokines as well as causes a decrease in anabolic
mediators such as anti-inflammatory cytokines and
growth factors (33).While proinflammatory cytokines
effective in the pathogenesis of OA are IL-1B, TNF-q,
IL-6, IL-15, IL-17, IL-18, IL-21, IL-22, anti-inflammatory
cytokines are IL-4, IL-10 (36). Besides, chemokines play
an important role in inflammation in OA (20). Although
some cartilage breakdown products and some of the
proinflammatory cytokines are used as biomarkers for
OA in scientific studies, their clinical use is currently not

307

possible because they are expensive and not easily
accessible. The availability of an easily accessible
test to determine the severity of OA may be useful
for prognosis prediction and treatment planning in
clinical practice.

Limitations

Since the number of participants in this study, which
examined a common disease such as OA, was
relatively small, it may not be correct to generalize
the results. In the study, Sl was examined once. A
study in which Sl was measured at different times or
compared with a reliable biomarker could yield more
precise results.

Conclusion

In our study, it was determined that Sll, an easily
accessible and inexpensive inflammatory marker
in knee OA, which is a common disease, was not
correlated with the severity of the disease. Further
studies are reqquired fo identify an easily accessible
and inexpensive biomarker to be used for prognosis
prediction and freatment selection in OA.
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