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Abstract

Background: Osteoarthritis (OA) is acommon joint condi-
tion that typically causes chronic pain. OA has been associated
with degenerative changes. Vitamin D deficiency might be as-
sociated with OA and therefore warrants routine screening of
such patients.

Aim of Sudy: To identify serum level of vitamin D in pa-
tient with primary Knee OA (KOA) in comparison with normal
control group and to evaluate the association between the level
of vitamin D and the clinical severity and the radiological se-
verity.

Material and Methods: Case control study, carried on 90
individuals, 45 cases (patients having knee OA) and 45 healthy
control, and vitamin D level was assessed by ELIZA in both
groups.

Results: Caseswith OA had statistically significant low-
er levels of vitamin D compared to control group. The mean
serum vitamin D among cases is 20.94+9.23ng/ml versus
32.72+12.56 among control group. Vitamin D had moderate
discriminating ability for differentiation between OA cases and
healthy group.

Conclusion: There was significant negative correlation be-
tween vitamin D level and clinical and radiological severities
of KOA patients.
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Introduction

OSTEOARTHRITIS (OA) isachronic disease
that affect the joint leading to progressive dam-
age to articular cartilage and, subsequently, to the
subchondral bone and surrounding structures. OA

Correspondence to: Dr. Sabrin M.A. Mandor,
E-Mail: drsabrinmohammed@amail.com

is adisabling condition with increasing incidence
and prevalence in the general population [1]. Dif-
ferent joints can be involved, yet most social OA
burdens are related to hip and knee OA. OA risk
increases with age and is greater among women
compared with men. Thereis aclear association of
overweight with increased risk for OA, particularly
at the knee; one systematic review found that obe-
sity increased the risk of OA about 3-fold [2]. The
role of specific vitamins and diet also continuesto
be an active research area. Vitamin D has been the
most extensively studied [3]. KOA primarily man-
ifests as knee joint pain that is aggravated by in-
crease loading, and relieved after rest or the appli-
cation of heat. Patients typically experience either
dull and needle-like pain or joint soreness[4]. Diag-
nostic criteriawere developed for OA of the knee.
L equesne has proposed sets of clinical criteriafor
OA in several specific joints [5]. The diagnosis of
osteoarthritis (OA) has most often been based on
radiographic appearance, rather than clinical fea-
tures. Radiographic criteriawere proposed by Kell-
gren and Lawrence in 1957, and those criteria were
later accepted by the World Health Organization at
asymposium held in Milan in 1961. The primary
goal of pharmacological OA therapy isto aleviate
the symptoms of OA. Nonsteroidal anti-inflamma-
tory drugs (NSAIDs) and analgesics are the most
frequently prescribed medications in this category.
Topical and intra-articular therapies have also been
used. Palliative pain management is the primary
focus of current OA management strategies. Surgi-
cal management is also alternative non pharmaco-
logical treatment among eligible patients [6]. Joint
replacement surgery has been shown to relieve the
disease’ s excruciating and disabling symptomsin
acute circumstances. Currently, no treatments are
available to slow or reverse the development of OA
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[7]. Vitamin D isfat soluble vitamin, exists in two
major forms: vitamin D2 (ergocalciferol) and vi-
tamin D3 (cholecalciferol) (8. The Endocrine So-
ciety, the National and International Osteoporosis
Foundation, and the American Geriatric Society
define vitamin D deficiency as the level of 25-hy-
droxyvitamin (25 OH D) of less than 30ng/mL. Vi-
tamin D deficiency levels are: Severe deficiency:
<12ng/mL = <30nmol/L, Deficiency: <20ng/mL
= <50nmol/L, Insufficient: 2029 ng/mL = 5075
nmol/L, Normal: 30-50ng/mL = 75-125nmol/L [9].
The majority of patients with vitamin D deficien-
cy are asymptomatic. However, even mild chronic
vitamin D deficiency can lead to chronic hypoc-
alcemia and hyperparathyroidism, which can con-
tribute risk of osteoporosis, falls, and fractures, es-
pecialy in older individuals [10] . Vitamin D exerts
both direct and indirect actions on bone. Vitamin D
isamajor determinant of mineral homeostasis, pro-
moting intestinal calcium and phosphorus absorp-
tion, which are required for optimal mineralization
of bone. The direct actions of vitamin D on bone
are more complex to demonstrate [11]. Receptors
of Vitamin D have been demonstrated in the hu-
man chondrocytes. Through these receptors, vita-
min D may regulate matrix metalloproteinase and
prostaglandin E2 production [12]. Vitamin D has
been shown to have adirect impact on cartilage via
vitamin D receptors by metabolic transformation,
which stimulates proteoglycan synthesis in mature
chondrocytes [13]. According to recent studies, vi-
tamin D deficiency is directly linked to oxidative
stress damage and mitochondrial abnormalities,
which worsens osteoarthritis (OA) disease and in-
creases pain [14] .

Patients and Methods

This study was case control study, carried on
90 individuals, 45 cases (patients having knee OA)
and 45 healthy control (matched for age and sex
with cases). From the period Octoper / 2023 to Oc-
toper / 2024.

It was carried out at Mansoura University after
obtaining the approval of the institutional research
board (IRB) Committee of Faculty of Medicine,
Mansoura University.

Ethical consideration: The Faculty of medicine,
Mansoura University Medical Ethics Research
Committee reviewed and authorized the study pro-
tocol. All the participants were given afull expla-
nation of the study and were informed about the
consent form and assigned it. Inclusion criteria
Patients with knee osteoarthritis diagnosed based
on the clinical and radiological criteria of American
Collague of Rheumatology (ACR) [15]. Exclusion

criteriac Secondary OA due to deformity, trauma,
Metabolic disorder such as DM, thyroid disorder,
Renal failure with or without dialysis (affect vita-
min D activation), Patient on medication for oste-
oporosis except for calcium supplementation and
Extreme obesity (BM1 >35).

Methods: All patients subjected to the follow-
ing: Personal history, Complaint and its duration.
Onset, course, duration of complaint. A detailed
history of present medications past history of Seri-
ous diseases or previous medications.

Clinical examination: Inspection: While stand-
ing, for presence of swelling, Popliteal fossafor
Baker's cysts, Erythema, Muscle atrophy, Deform-
ities, Skin changes and scars. While supine: Lo-
calized swelling may indicate bursitis, tendon, or
ligament pathol ogy.

Palpation: With knee extended: Temperature,
Patella, Popliteal fossa, swelling and Bursa detec-
tion. With knee flexed to 90°: Femoral condyles,
Medial and lateral joint line and Medial collateral
ligament and Palpation for Effusion.

Range of motion (ROM) Power assessment:
For knee muscle flexors and extensors.

Clinical severity score: (WOMAC) Western
Ontario and McMasters Universities Index of Os-
teoarthritis (WOMAC) [16]. In WOMAC Patients
were asked to answer each question with regard to
the pain, stiffness, or difficulty experienced in the
previous 48 hours. Visual analogue scale (VAS):
10cm VA S with the Ocm point suggesting no pain
and the 10cm point indicating the worst possible
pain. Lequesne Algofunctional Index [17]. The Le-
guesne Algofunctional Index of Knee Osteoarthri-
tis (LAIKOA) was initially referred to as the Index
for the severity of knee OA and it was developed
originally in French language in the 1970s. It con-
sists of 11 items in three domains which are pain or
discomfort (5 items), maximum walking distance
(2items), and ADL or function (4 items). A modi-
fication of a 1991 version was to have the duration
of morning stiffness scored O if it was 1 minute or
lessand 1if it wasfrom 1 to less than 15 minutes.
Pain on walking in a 1991 version expanded “early
after starting” to “after initial ambulation and in-
creasingly with continued ambulation”. Index of
severity = SUM (pointsfor all parameters). Inter-
pretation: Point of each domain range from (O - 8).
The sum for score range from (0 - 24).

Radiological severity score: Kellgran-Law-
rence (KL) (Kellgren, et al., 2013): It was evaluat-
ed by anteroposterior knee X-ray examination with
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patient in standing position and was graded accord-
ing to scale (Grade 1-4).

Assessment of serum vitamin D level by ELI-
SA: The kit uses a double antibody sandwich en-
zyme-linked immunosorbent assay (EL1ZA) to
assay the level of human vitamin D3 in samples.
Catalogue No. (201-12-1547). Add vitamin D3 to
monoclonal antibody, incubation: Then, add vita-
min D3 antibodies labelled with biotin, and com-
bined with streptavidin-HRP to form immune com-
ples: Then carry out incubation and washing again
to remove the uncombined enzyme. Add chromog-
en solution A, B, to the color of the liquid changes
into blue, and at the effect of the acid, the color
become finally yellow. The Chroma of color and
the concentration of the human substance vitamin
D3 of sample were positively correlated.

Sample size calculation: It was based on differ-
ence frequency of vitamin D deficiency between
cases with osteoarthrtis and control group retrieved
from previous research [18]. Using G* power ver-
sion 3.0.10 to calculate sample size based on differ-
ence of 53.3, 2-tailed test, a error = 0.05 and power
90.0% then total sample size will be 16 samples in
each group at least.

Results

Mean age of the studied casesis 43.87+6.88
years for cases versus 43.20+7.38 years for control
group without statistically significant difference
between them (p=0.659). Table (1).

Table (1): The demographic characteristics of the studied

groups.
Cases Control Test of
N=45 N=45 significance
Agelyears:
Mean + SD 43.87+6.88 43.20+7.38 1=0.443
p=0.659
Sex n (%):
Male 3(6.7) 0 FET=3.10
Female 42 (93.3) 45(100) p=0.242

Disease duration

(years):
Mean £ SD 10.31+2.73 NA
Median (min-max) 10 (6-18)
BMI (Kg/m):
Mean + SD 38.28+1.13 37.40+2.99 t=1.84

p=0.07
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There was significant higher mean serum vita-
min D among control than cases. Mean serum vi-
tamin D among cases is 20.94+9.23ng/ml versus
32.72+12.56 among control group (p=0.001). Fig.

(1).

Vitamin D (ng/ml)

32.72

Cases group

Control group

Fig. (1): Mean serum vitamin D among studied groups.

Mean WOMAC score is 69.07+8.44 rang-
ing from 48 to 73. Mean WOMAC A scoreis
13.98+3.96 ranging from 5 to 16, mean WOMAC
B scoreis 6.53+1.09 ranging from 4 to 7 and mean
WOMAC C score is 47.02+4.85 ranging from 37 to
50 and mean Lequesne index is 14.84+2.82 ranging
from 9to 17. Median VAS score is 7 ranging from
5t0 9. Table (2).

Table (2): The disease characteristics among studied cases.

Cases N=45
Mean = SD
Median (min-max)

WOMAC (96) 69.07+8.44

73 (48-73)

13.98+3.96
16 (5-16)

6.53+1.09
7(4-7)

47.02+4.85
50 (37-50)

14.84+2.82
17 (9-17)

7.0 (5.0-9.0)

WOMAC A (0 - 20)

WOMAC B (0- 8)

WOMAC C (0 - 68)

Lequesne index

VAS score median (min-max)

Tenderness scoring system distribution among
studied casesis as the following: 77.8% grade 2,
17.8% grade 1 and 4.4% grade 3. Radiological se-
verity gradeis asfollowing: 11.1% grade 1,75.6%
grade 2 and 13.3% grade 3. Figs. (2,3).
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Fig. (2): Pie chart showing tenderness scoring system.
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Fig. (3): Pie chart showing radiological severity.
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The area under ROC curve for serum vitamin D
in differentiating cases from control group is good
(AUC=0.768) with the best detected cut off point
is21.6ng/ml yielding sensitivity 62.2%, specificity
86.7% and total accuracy 74.4%. Table (3), Fig. (4).
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Fig. (4): ROC curve of serum vitamin D level in differentiating
between cases and control groups.

Table (3): Thevalidity of serum vitamin D in differentiating between cases with knee osteoarthritis and

control group.

AUC p- Cut off Sensitivity Specificity PPV~ NPV  Accuracy
(95%Cl)  value point % % % % %
Vitamin D 0.768 0.001*  <21.6 62.2 86.7 824  69.6 74.4
(.671-0.86) Ong/ml

There was statistically significant negative cor-
relation between serum vitamin D level and VAS
score (r=—0.830), radiological severity (r=—0.377),
TTS (r=-0.769), WOMAC score (r=—0.693). Figs.
(5-9).

There was statistically significant higher mean
serum vitamin D among cases with grade 1 ten-

derness scoring system than grade 2 and grade 3
(34.41+2.05, 18.86+6.65 and 3.50+0.001. A sta-
tistically significant higher mean serum vitamin D
among cases with radiological severity score grade
1 followed by grade 2 and grade 3 (27.46+10.43,
21.27+8.07 and 13.62+11.17, respectively. Table
(4), Figs. (10,11).
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Fig. (5): Scatter diagram showing correlation between serum
vitamin D and WOMAC score among studied cases.
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Fig. (6): Scatter diagram showing correlation between serum
vitamin D and tenderness scoring system among stud-
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Fig. (8): Scatter diagram showing correlation between serum
vitamin D and VAS score among studied cases.
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Fig. (9): Scatter diagram showing correlation between serum
vitamin D and disease duration among studied cases.

Table (4): The relation between serum vitamin D and clinical
and radiological disease severity score.
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Fig. (7): Scatter diagram showing correlation between serum
vitamin D and radiological severity grade among
studied cases.

Vitamin D
Mean + SD pvalue
TTS
Gl 34.41+2.05 <0.001*
G2 18.86+6.65
G3 3.50+0.001
Radiological severity:
Gl 27.46x10.43 0.038*
G2 21.27+8.07
G3 13.62+11.17
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Fig. (10): Serum vitamin D distribution according to tenderness
scoring system among studied cases.
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Fig. (11): Serum vitamin D distribution according to radiologi-
cal severity grades among studied cases.

Discussion

Osteoarthritis (OA) is the most common form
of arthritisin theworld, it is a degenerative joint
disease of the knee. It can be classified into 2 cate-
gories: Primary osteoarthritis and secondary osteo-
arthritis [19]. The current study revealed that cases
with OA had lower levels of vitamin D compared
to control group which was statistically signifi-
cant. The mean serum vitamin D among casesis
20.94+9.23 ng/ml versus 32.72+12.56 among con-
trol group. The exact role of vitamin D in bone
metabolism and on chondrocytes has been previ-
ously studied. Suboptimal levels of vitamin D have
adverse effects on calcium metabolism, osteobl as-
tic activity, matrix ossification, and bone minera
density. A direct effect of vitamin D metabolites on
articular chondrocytes, subchondral bone quality,
and early degenerative changes could, therefore,
increase the susceptibility to OA [20]. In previous
report by Anari et a., revealed that the average se-
rum vitamin D in OA patients and controls were

26.8+6.2ng/ml and 28.1+5.3ng/ml, respectively
(p=0.36). There was a significant association be-
tween serum vitamin D and staging of knee OA
(p=0.001). Based on vitamin D levels, most of pa-
tients with vitamin D deficiency werein stages 111
and IV [21]. Which agreed with our results. In same
line with Tripathy et al., who found that the aver-
age serum vitamin D level in normal healthy indi-
viduals was higher than cases with OA knee [22].
In addition, Afzal et al., had revealed that the rate
of vitamin D deficiency was considerably higher
in patients with OA knee as compared to controls
(70.0% vs. 16.7%) [18] . Which matches with other
report that found the rate of vitamin D deficiency
was higher among patients with osteoarthritis of
knee joint [23]. For vitamin D differentiating cases
with OA from control group in the present study,
the AUC=0.768 with the best detected cut off
point is 21.6 yielding sensitivity 62.2%, specifici-
ty 86.7% and total accuracy 74.4%. While Askari
et al., logistic regression showed that after adjust-
ment, each unit decrease in vitamin D level |eads to
an increase the odds ratio of OA to 0.67 and 0.002
times respectively. In receiver operator characteris-
tic (ROC) curve analysis, the cutoff-point for vita-
min D was determined 12.68nmol/L. Furthermore,
according to the regression models, by decreasing
each unit of vitamin D levels, therisk of disease
increases about 0.67 times [24]. The present study
revealed a statistically significant negative cor-
relation between vitamin D level and VAS score,
radiological severity, and WOMAC score. There
were statistically significant higher mean vitamin
D among cases with grade 1 tenderness scoring
system than grade 2 and grade 3. A statistically sig-
nificant higher mean vitamin D among cases with
radiological severity score grade 1 followed by
grade 2 and grade 3, respectively. Wu et a., found
in their meta-analysis that patients with chronic
pain, including OA, had alower average vitamin
D concentration than controls. They found that pa-
tients with OA had a 20% difference in concentra-
tion [25]. Patients with a deficiency of vitamin D
showed a statistically significant negative strong
relationship between vitamin D concentration and
pain intensity. The relationship between pain inten-
sity and vitamin D is controversial [26]. In addition,
Tripathy et al., revealed that the odds of develop-
ment of KOA were 2.77 times more in younger in-
dividuals with inadequate vitamin D compared to
healthy individuals with no association of severity
of vitamin D deficiency with the clinical and radio-
logical severity of KOA [22], which agreed with our
results. While Alabajos-Cea et al., revealed about
pain intensity levels, the t-test showed statistical-
ly significant differences, showing higher levels of
pain intensity in patients with lower vitamin D lev-
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els. Similarly, statistically significant differences
were found in the WOMAC values with a higher
score in the deficient group [27]. Also, in previous
study, revealed high VDD prevalence was evident
in patients who underwent TKA, with 75.0% of the
OA group having 25(0OH)D levels of <20ng/dL.
Moreover, a significant difference was observed
between the two groups [2g]. In addition, Wang
et al., meta-analysis showed that vitamin D could
affect the VAS of patients. It was hereby believed
that although the VAS of the patients had improved,
the reliability of thisresult should still be further
confirmed in subsequent studies. The WOMAC
pain scale was more specific and more useful for
patients to score their pain levels. The statistical
analysis showed that vitamin D supplementation
did contribute to the relief of WOMAC pain and
the functional improvement in patients with KOA.
The improvement in joint function and WOMAC
pain reinforced the ability of the vitamin to relieve
the pain and improve the life function in patients
with KOA [29]. However before concluding, it's
worth mentioning that Anari et al., in another sim-
ilar study reported only insignificantly higher fre-
guency of vitamin D deficiency in Iranian patients
with OA knee (27.8% vs. 24.0%) negating any such
association. A possible explanation for this conflict
among studies can be the overall high prevalence of
vitamin D deficiency in Indo-Pakistanian [21].

Limitations of the present study, the existing ev-
idence on association between vitamin D deficien-
cy and knee osteoarthritis contained controversy.
The small sample size which based the presenting
results. No such published research in local popu-
lation which compelled the current study, so fur-
ther multicenter studies should be conducted. The
results of the present study revealed association be-
tween vitamin D deficiency and knee osteoarthritis,
it will warrant routine screening that will enable
timely identification of patients with OA knee hav-
ing vitamin D deficiency allowing better manage-
ment of such cases in future orthopedic practice.

Conclusion: Serum vitamin D level issignifi-
cantly low in the patients with KOA patients com-
pared to healthy individuals. There was significant
negative correlation between vitamin D level and
clinical and radiological severities of KOA patients.
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