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Abstract

Aim: The aim of our study was to evaluate the MCV, CRP, WBC changes in OA and to research whether or not any MCV, WBC changes
pronto detectable by easy complete blood count (CBC), have diagnostic values for the prediction of progression of OA.

Material and Methods: Eighty-two OA and sixty-nine control patients were registered in the study. The knee OA was classified by
Kellgren-Lawrence (K&L) scale. Mean corpuscular volume (MCV), white blood cell (WBC) and C-reactive protein (CRP) levels were
measured.

Results: CRP and MCV levels were higher in OA than the control (p=.034 and p=.022). Multivariable regression analysis showed that
increased age, BMI, and MCV levels are unassisted associated with increased risk of advance OA (OR=1.132, 95% CI:1.026- 1.249,
p=.001; OR =1.148,95% CI:1.062-1.242, p =.014 and OR = 0.492, 95% Cl: 0.259-0.937, p =.031, respectively)

Conclusion: We are suggesting that instead of any complex, costly methods, easy CBC and routine biochemical parameters at the

initial presentation of OA patients could also be prognostic for the likely progression of OA.
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INTRODUCTION

Kneeosteoarthritis symptomsinclude pain,loss offunction
and stiffness and it is the common cartilage degenerative
disease within the world (1). Knee function scores step by
step worsen in knee osteoarthritis progression (2). Many
biochemical and mechanical factors are acting a role in
the knee osteoarthritis progression (2).

Obesity and advancing age are important risk factors
for progression of knee OA (3). Biomarkers such as
interleukin-6  (IL-6) and C-reactive protein (CRP)
are completely positively correlated withal cartilage
degradation, pain and there for the progression of OA (4).
The mean corpuscular volume (MCV) is significant for
the classification of anemia. Erythrocyte size in anemia is
often differently defined into normocytic, microcytic, and
anemia by the marker of MCV (5).

The MPV is shown to be augmented in varied diseases and
related to principally with platelet activation uncommitted
the count of platelet (6). Increased MCV levels are seen
in nutritional deficiencies, drug use (5), heart disease (7),
dialysis patients and infectious diseases (8). In additional,

MPV has been shown to be helpful in the prognosis of
different non-infectious pathologies, like ischemic heart
disease (9) or stroke (10), as much as other markers of
unspecific inflammation. Inflammation plays a serious
role in the start and also the improving of OA. Studies
recommend that inflammation consist at the earliest
stage of OA and conduces to the progression of OA (11,12).
Inflammatory cytokines alike TNF-q, IL-1B, and IL-6 are
shown to be high in patients with OA (13) and conduct
the advance of OA (14). On the opposite hand, anti-
inflammatory cytokines like IL-10 and IL-13 have been
shown to own chondroprotective effects that decelerate
the progression of OA (15).

Our purpose of this prospective study was to evaluate the
MCV, CRP, WBC alteration in OA and to explore whether
or not any MCV, WBC changes easily detectable by basic
complete blood count (CBC), have diagnostic values for
the prediction of progression of OA.

MATERIAL and METHODS

Eighty-two patients diagnosed as OA and sixty-nine
control, between fifty-five and eighty-five years of age
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womenwererecruited consecutively fromthe Orthopaedics
Department of Beysehir State Hospital. The diagnosing of
OA was made considering the Kellgren-Lawrence (K&L)
scale and needed to meet all five radiological criteria
for late-stage OA as follows: formation of osteophytes
on the joint margins, periarticular ossicles, joint space
narrowing (JSN) related to sclerosis of subchondral bone,
little pseudocystic areas within the subchondral bone and
altered form of the bone ends (16).

Exclusion criteria for all patients included infectious
diseases, history of total knee operation or open
knee surgery, septic arthritis, taking local or systemic
treatments like steroids, hyaluronic acid, bone tumors,
fractures, overweight, chemotherapy and/or radiotherapy,
diabetes mellitus or hypertension.

All patients were evaluated in the outpatient clinic when
they first applied. Clinical examination was performed,
previous medical story was registered. Blood samples
were acquired by venipuncture for complete blood count
(white blood cell count [4-11/mm3], mean platelet volume
(MPV) [6-12.5 femptolitre-fL], mean corpuscular volume
(MCV) [80-100 femptolitre-fL], C-reactive protein (CRP)
[0-6 mg/dI], Antistreptolysin-O (ASO) [0-200 IU/mL], and
Rheumatoid factor (RF) [0-30 IU/mL], measurements in
the biochemistry laboratory of hospital with the we use
the ADVIA Centaur CP Immunoassay System (Siemens).

Statistical analysis

Data analysis was performed using SPSS for Windows,
version 22 (SPSS INC., Chicago, IL, United States). The
Kolmogorov- Smirnov test was used to test whether
continuous variables were normally distributed or not.
Homogeneity of variances was evaluated by the Levene's
test. Mean variations between OA and control groups
were compared with the independent sample t-test.
Multivariate logistic regression analysis was used to
determine a relationship between WBC, MPV, MCV, CRP,
ASO, RF, and LOA. Whichever variable whose univariable
test had a p-value <.05 was accepted as a candidate for
the multivariable model. The Pearson's correlation test
was used to examine the correlations of variables. A
p-value <.05 was noted meaning.

RESULTS

Overall one hundred and fifty women were recorded in
the study (82 OA and 69 BMI-matched controls). The
mean age of the participants was 66.61+0.89 years for
OA and 63.48%0.88 years for control (p=.051). There
were no statistically significant differences in body
mass index (BMI) between groups (p=.613). OA patients
had significantly higher levels of CRP and MCV when
compared with control (p=.034 and p=.022 ). There was
no statistically significant difference among WBC, MPV,
ASO, and RF in women between OA and control groups
(Table 1).

Multiple logistic regression analyses were relevant to
detect the best markers of an increased risk of LOA. Any
variable whose univariable test had a p-value < .050

was putative as a candidate for the multivariable model
along with all variables of known clinical importance.
Multivariable logistic regression analysis revealed that
increased age, BMI, and MCV levels were independently
related to increased risk of LOA (OR =1.132, 95% CI:1.026-
1.249, p=.001; OR=1.148, 95% CI:1.062-1.242, p=.014
and OR=0.492, 95% CI:0.259-0.937, p=.031, respectively)
(Table 2).

MCV levels revealed a significant positive correlation
between age and CRP in OA group (r=0.205, p=.012 and
r=0.161, p=.048) (Table 3).

Table 1. Baseline characteristics, anthropometric and laboratory

parameters of the OA and control groups

OA n=82 CONTROL n=69  P- Value
Age (year) 66.61 + 0.89 63.48 £ 0.88 .051
BMI (kg/m?) 32.7010.68 32.15 +0.84 613
WBC (/mm?) 7.3810.25 7.48+0.20 77
MPV (fl) 11.23+1.04 10.06 +0.12 .307
MCV (fl) 81.63 £+0.56  79.62 +0.76 .034
CRP (mg/dl) 5.81 +0.89 3.36 +0.42 .022
ASO (IU/mL) 70.82 +536 91.39+15.14 72
RF (IU/mL) 1093 £+0.67 1248 +1.20 .243

Student t-test, <.05 statistically significant. Statistically, significant
p values are marked as bold text. BMI; body mass index, WBC;White

Blood Cell, MPV;Mean Platelet Volume, MCV; Mean Corpuscular
Volume, CRP; C-reactive protein, ASO; Antistreptolysin-O, RF;
Rheumatoid Factor, fl;femptolitre

Table 2. Univariate and multivariate analysis of the relationship between

variables with LOA

LATE STAGE OA
Univariate Multivariate
OR (95%CI) P OR (95%CI) P
value value

Age (year)  1.119(1.044-1.200) .002
BMI (kg/m?) 1.094 (1.008-1.187) .031

1.132(1.026- 1.249) .001
1.148 (1.062-1.242) .014

WBC (/mm?) 0.957 (0.780-1.174) 670
MCV(f)  0.551(0.316-0.961) .036 0.492(0.259-0.937) .031
MPV(f)  0.970(0.882-1.068) .970
CRP(mg/dl) 1.034(0.979-1.092) .228
ASO (IU/mL) 0.996 (0.986-1.007) .492
RF(U/mL)  1.007 (0.934-1.086) .851

Logistic regression model (Binary Logistic Regression with a
Single and Multi-Categorical Predictor) was used to determine the
possible risk factors for WOMAC pain score in 0A.<.05 statistically
significant. Statistically, significant p values are marked as bold text.

BMI; body mass index, WBC; White Blood Cell, MPV; Mean Platelet
Volume, MCV; Mean Corpuscular Volume, CRP; C-reactive protein,
ASO;Antistreptolysin-0, RF;Rheumatoid Factor,fl;femptolitre
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Table 3. Correlation analysis of MCV, WBC, CRP, MPV, ASO and RF

levels in OA patients

MCV
r p value
Age (year) .205 .012
BMI (kg/m?) 062 452
WBC (/mm?) -.061 460
MPV (fl) .070 .393
CRP (mg/dl) 161 .048
ASO (IU/mL) -123 132
RF(IU/mL) -.060 464

r; correlation coefficient, p value; statistical significance, <0.05
statistically significant, Cl; Confidence interval, BMI; body mass index,

WBC; White Blood Cell, MPV; Mean Platelet Volume, MCV; Mean
Corpuscular Volume, CRP; C-reactive protein, ASO;Antistreptolysin-0,
RF; Rheumatoid Factor, fl;femptolitre

DISCUSSION

In this prospective case-control study, CRP and MCV
levels were significantly higher in the OA group than in the
control group. Additionally, we also found MCV, age, and
BMI to be associated with the progression of OA. Presently,
it is thought that OA is related to possible mechanisms
of changes in cartilage. Cytokines, like IL-6, IL-1B, and
TNF —q, (17, 18) and variety of matrix metalloproteinases
and numerous proteoglycans have been studied as
biochemical markers in each serum and synovial fluid
in knee OA (19). OA is usually related to low-grade
synovitis featured by the existence of mononuclear cell
infiltrates and production of inflammatory markers (20).
Synovial inflammation connections with joint pain and
dysfunction (21). CRP and pro-inflammatory cytokines
are joined to prevailing and event OA, the progression of
structural abnormalities, pain and functional deterioration
among people with and without OA (22). Kozijin, et al.
reported that CRP expression could also be responsible
for cartilage degeneration and osteophyte formation in
OA patients (23). Spector, et al. said that low CRP levels
were increased in early-stage OA and that they could
be involved in predicting OA progression (24). Hsieh, et
al. reported that MCV is an independent risk factor for
cardiovascular disease and infection-related mortality in
chronic kidney diseases (25). Dujardin et al. stated that
MCV may be a marker for the treatment of follow-up of
the inflammatory bowel diseases (26). Khongkhatithum et
al. reported that low MVC and MCHC and high RDW levels
may be risk factors for arterial stroke (27). In light of the
above information, MCV was found to be an independent
risk factor in many diseases. There was no previous study
showing that MCV may be associated with OA patients
and OA progression. We found that MCV increased in OA
patients and this increase could be an independent risk
factor for OA progression in our study.

Mechanical factors are also important risk factors
for OA progression. Studies have shown that obesity

decreases the standard of life in patients, decreases in
knee functions, progress in osteoarthritis progression
and reduces in recovery and revision rate in patients with
arthroplasty (28). Martin, et al. declared that the rate of
osteoarthritis was over-filled with weighty individuals,
and increased knee pain was related to obesity and age
in OA (29). Additionally, severe symptoms of knee OA have
been reported to extend with age (30).

CONCLUSION

In conclusion, the present case-control study shows
MCV levels in the prediction of the progression of OA.
Also, we recommend that rather than whichever complex,
costly methods, basic CBC and common biochemical
parameters at the first presentation of OA patients may be
predictive for the likely advance of OA. This study needs to
be validated with larger cohorts.
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