Volume 5« Issue 1 | 41

;
f@hm JOURNAL OF ORTHOPAEDICS

Journals AND SPORTS MEDICINE
Research Article ’|55N: 2688-5115
L

Association of Serum Uric Acid with the Severity of Knee Osteoarthritis in

a Tertiary Care Hospital
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Abstract

Background: Osteoarthritis (OA) is the most common musculoskeletal
condition and the most common cause of activity limitation among the
middle aged and elderly population. Uric acid (UA) is constitutively
present in normal cells, increased in concentration when cells are injured,
and released from dying cells. Reaction of UA with oxidizing species
generates UA radicals which is capable of causing biological damage.
Several studies have previously showed an association between raised uric
acid level and OA.

Objectives: The objectives of this study were to determine the correlation
between serumuric acid level and radiological severity of knee osteoarthritis
according to Kellgren-Lawrence grading.

Methods: This was a cross sectional study done among 80 cases of knee
osteoarthritis for the period from August 2017 to May 2018 in Department
of Physical Medicine and Rehabilitation, Bangabandhu Sheikh Mujib
Medical University, (Shahbagh, Dhaka). Correlation between serum uric
acid level and severity of knee osteoarthritis was made by Spearman’s rho
correlation. Continuous variables were tested with paired t-tests. Ordinal
variables were tested with Wilcoxon signed rank test.

Results: Mean serum Uric Acid was 6.08 = 1.11 mg/dl in male and 5.99
+ 0.97 mg/dl in female patients. Majority of the patients (42.5%) suffered
from Grade 3 knee osteoarthritis radiologically. Maximum uric acid level
was found (6.53 + 1.54) in Grade 4 osteoarthritis. Mean Serum Uric
acid Level was 5.85 £ 0.28 in Grade 3 and 5.52 + 0.47 in Grade 2 knee
osteoarthritis. Serum Uric acid level with severity of knee osteoarthritis
Spearman’s rho correlation was done. There was significant correlation
between severity of knee osteoarthritis and serum uric acid (rs=+0.288;
p=0.013).

Conclusions: Serum uric acid levels are significantly related to the
radiological severity of knee osteoarthritis. The level of serum UA was

found to be in increasing order, parallel to the grades of the disease.
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Introduction

Osteoarthritis is a progressive, immune mediated inflammatory disorder
involving the entire joint structure including the synovial membrane,
cartilage and subchondral bone. Osteoarthritis is characterized by focal
loss of articular cartilage, subchondral osteonecrosis, osteophyte formation
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at the joint margin, and remodeling of joint contour with
enlargement of affected joints. Osteoarthritis affects certain
joints such as knee, hip, lumbosacral, spine. The proximal
and distal inter phalangeal joints and base of the thumb are
mostly affected and spare the wrist, elbow and ankle. It is the
most common among the middle aged and elderly people.
Arthralgia caused by osteoarthritis can seriously impact the
quality of life. Osteophyte and joint space narrowing are the
two typical radiographic features of osteoarthritis. Although
still of uncertain etiology, there are many clinical factors
that contribute to the risk and progression of OA, including
obesity, joint mal-alignment, trauma, age, and female sex
[1]. When cells are injured, the concentration of Uric Acid
(UA) rises, and releases from dying cells [2]. On the basis
of a theory proposed by Matzinger [3] the products of cell
stress and tissue damage may represent “danger signals” that
function as endogenous adjuvants recognized by the immune
system. Matzinger [4] proposed that immunity is controlled by
an internal factor between tissues and the cells of the immune
system. This proposal introduced a new immunological
model of an immune system capable of sensing cellular stress
and tissue damage [5]. Shi subsequently identified uric acid
as one of these principal endogenous danger signals released
from injured cells and mediating the immune response to
antigens associated with injured cells [2]. The molecular
mechanism of this innate immune response to uric acid
was further shown to be the result of the activation of the
NALP3 inflammasome, a cytosolic, multiprotein complex
that mediates caspase activation by uric acid crystals, leading
to the production of the active forms of IL-1f and IL 18
[6]. Recently, Kono et al. [7] demonstrated in an in vivo
hepatoxicity mouse model that uric acid is a physiological
regulator of the inflammation induced by tissue injury values.
These data form the basis for our hypothesis that uric acid is
a factor regulating tissue inflammation, disease severity, and
progression in Osteoarthritis (OA). Uric acid is best known
for its role in gout. When uric acid concentrations exceed the
limit of solubility (~6.8 mg/dl or even lower under conditions
of low pH or temperature), crystal formation can ensue,
which is capable of activating the NALP3 inflammasome [6]
and triggering the acute severe attacks of joint inflammation
characteristic of gout [8]. Several studies have previously
posited an association of uric acid and OA. These include
a study of hip replacement patients where in elevated serum
uric acid concentrations were associated with the presence of
OA [9]. A second study noted the apparent co-localization of
gout attacks and radiographic OA at a multitude of joint sites
(big toe, midfoot, knee, and distal finger joints) and suggested
that OA may facilitate the localized deposition of gout
(monosodium urate or MSU) crystals [10]. The association
with age, obesity, sex and metabolic factors has been studied
[11-16]. All of these studies showed an association of
osteoarthritis with obesity. Some of these studies accounted
for serum uric acid and found no association between it and
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osteoarthritis [12-14,16]. Davis et al. [11] found a positive
association between knee osteoarthritis and uric acid
albeit a small one not reaching significant level. Sun et al.
[17] specifically investigated serum uric acid relationship
with osteoarthritis and concluded that although uric acid
was associated with generalized osteoarthritis in patients
undergoing hip replacement, there were no association with
knee OA or bilateral hip or knee OA. Others reported an
association with OA of multiple joints [18].

Reaction of UA with oxidizing species generates UA
radicals which is capable of causing biological damage. To the
best of my knowledge, no previous study has done to assess
serum uric acid concentration with regard to radiographic
OA features and severity in Bangladesh. So, in this study, we
want to evaluate the potential association between levels of
uric acid with severity of knee OA.

Materials and Methods

Serum uric acid level of patients presented with knee
osteoarthritis was measured in biochemistry department
and X-ray of affected joint Anterior posterior view standing
position 100% SC view was done in radiology department of
Bangabandhu Sheikh Mujib Medical University .At the same
time synovial fluid was collected with all aseptic precaution
and sent to Clinical Pathology Department for polarized
light microscopy to exclude gout. All data was recorded
systematically in a semi-structured questionnaire.

Patient with knee joint pain attending the outpatient
department of Physical Medicine and Rehabilitation
BSMMU, was registered as population for the study. A
thorough history was taken from the registered patients and
clinical examination of the patients was done which includes
general examination and musculoskeletal examination to find
out the cause of knee joint pain. Past history of illness and any
systemic diseases was inquired cautiously. Patient who met the
exclusion criteria were excluded. All symptoms and signs of
each patient were recorded accordingly and clinical diagnosis
was made. X-ray of affected joint and serum uric acid was
done and at the same time synovial fluid from involved joint
was taken out with all aseptic precaution and sent to clinical
pathology lab for polarized light microscopy to exclude gout.
Thus diagnosis of knee osteoarthritis was confirmed. A brief
idea about the nature of study and intervention was delivered
to each patient. Written informed consent was taken before
entering into research.

All the data was compiled and sorted properly and the
numerical data was analyzed statistically by using Statistical
Package for Social Scientists (SPSS-18). The results were
expressed as percentage and mean + SD and P <0.05 will
be considered as the level of significant. Correlation between
hyperuracaemia and severity of knee osteoarthritis was made
by Spearman’s rho correlation. Continuous variables were
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tested with paired t-tests. Ordinal variables were tested with
Wilcoxon signed rank test.

Results

Table 1 shows baseline characteristics of the participants.
Mean age of the male patients was 63.83 + 10.72 and in
female it was 62.86 + 11.67 years. Mean BMI of male and
female patients were 24.31 £ 1.50 and 24.47 = 1.71 kg/
m2successively. Mean ESR were 24.20 = 5.80 in male and
28.80 + 28.22 in female patients as well as Serum Uric Acid
was 6.08 = 1.11 mg/dl in male and 5.99 + 0.97 mg/dl in
female patients.

Table 2 shows 53.4% patients had left knee joint
involvement and 46.6% patients had right knee joint
involvement.

Table 3 shows Majority of the patients (42.5%) suffered
from Grade 3 knee osteoarthritis radiologically. 31.3%
patients suffered from grade 4 and 26.2% patients showed
Grade 2 severity of knee osteoarthritis.

Table 4 shows Serum Uric Acid level in different grading
of osteoarthritis of knee joint. Here, maximum uric acid level
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was found (6.53 £ 1.54) in Grade 4 osteoarthritis. Mean
Serum Uric acid level was 5.85 + 0.28 in Grade 3 and 5.52 +
0.47 in Grade 4 knee osteoarthritis.

Table 5 shows that out of 25 patients of Grade 4
osteoarthritis 7 had uric acid >7 mg/dl. Rest of the patients
of Grade 4 and all patients of Grade 2 and 3 had uric acid
<7 mg/dl (Figure 1).

Discussion

OA is a progressive, inflammatory disorder in which one
or more joints are affected. However, the knee joint is affected
most, hence, the patients of Knee OA were included in our
study. Out of 80 patients 31 were in the age group of >70
years and second highest prevalent group was 61-70 years
that included 19 patients, a finding which is in concurrence
with the global data, maximum numbers of reported patients
are around 55 years of age [19]. In this study it was observed
that the number of females was almost 2/3% (61.3%) of the
total number of patients. Although, there are few isolated
reports that Knee OA is found more in males as compared
to females [20], however, majority of studies have reported
that the prevalence of Knee OA is more in females [21].

Table 1: Baseline characteristics of the Osteoarthritis patients (n=80).

Male

n (%) 31(38.8)
Age 63.83 + 10.72
BMI (kg/m?) 24.31+1.50
Systolic BP (mm of Hg) 121.72 £ 3.84
Diastolic BP (mm of Hg) 81.66 + 4.41
Hb (g/dl) 11.29+1.14
ESR 24.20 +5.80
Serum Uric Acid (mg/dI) 6.08 £ 1.11
RBS (mmol/L) 5.53 £ 0.20
Serum cratinine (mg/dl) 1.06 £+ 0.14

aUnpaired t test was done to measure the level of significance
®Mann Whitney U test was done to measure the level of significance

Female

49 (61.3)
62.86 + 11.67 b0.694
2447 £1.71 a0.677
123.49£5.73 b0.145
82.33 £+ 4.67 b0.303
11.11 £ 0.90 b0.538
28.80 + 28.22 b0.842
5.99 £ 0.97 b0.473
5.46 £0.13 b0.498
1.03 £0.22 b0.262

Table 2: Distribution of patients according to affected knee (n=80).

Knee Frequency (n)
Left knee 39
Right knee 34
Total 80

Percentage (%)
53.4
46.6
100

Table 3: Distribution of patients according to severity of knee Osteoarthritis (n=80).

Frequency (n)

Grade 2 21
Grade 3 34
Grade 4 25
Total 80

Percentage (%)
26.2
425
31.3
100
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Table 4: Serum Uric Acid at different grading of Osteoarthritis (n=80).

Serum Uric Acid (mg/dl)
Grade n (%) Min — max
Mean £ SD
Grade 2 21 (26.2) 5.52 £ 0.47 4.30-6.00
Grade 3 34 (46.6) 5.85+0.28 5.00 - 6.60
Grade 4 25 (34.2) 6.53 + 1.54 4.00 - 9.60
p value 0.003
Kruskal Wallis test was done to measure the level of significance
Table 5: Serum Uric Acid at different grading of Osteoarthritis (n=80).
Serum uric acid (mg/dl)
Grade p value
<7 >7
Grade 2 21 (28.8) 0(0.0)
Grade 3 34 (46.6) 0(0.0) 0.001
Grade 4 18 (24.7) 7 (100.0)
Chi-square test was done to measure the level of significance
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Figure 1: Correlation of severity of osteoarthritis with serum uric acid.

Spearman’s rho correlation was done. There is significant correlation between severity of osteoarthritis

and serum uric acid (rs= + 0.288; p=0.013).

This study showed mean BMI of male and female patients
were 24.31 + 1.50 and 24.47 + 1.71 kg/m? successively,
which is regarded as overweight for Asian population. Mean
ESR were 24.20 + 5.80 in male and 28.80 + 28.22 in female
patients as well as mean serum Uric Acid was 6.08 + 1.11
mg/dl in male and 5.99 £ 0.97 mg/dl in female patients. In

our study epidemiologic results particularly about greater
prevalence of raised serum uric acid level among male are
very much comparable with other previous studies. In our
study, 53.4% patients had left knee joint involvement and
46.6% patients had right knee joint involvement. Among
them, Majority of the patients (42.5%) suffered from Grade
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3 knee osteoarthritis radiologically.31.3% patients suffered
from grade 4 and 26.2% patients showed Grade 2 severity of
knee osteoarthritis. Maximum uric acid level was found (6.53
+ 1.54) in Grade 4 osteoarthritis. Mean Serum Uric acid level
was 5.85 + 0.28 in Grade 3 and 5.52 + 0.47 in Grade 2 knee
osteoarthritis. Our study also found that, out of 25 patients
of Grade 4 osteoarthritis 7 had uric acid >7 mg/dl, rest of the
patients of Grade 4 and all patients of Grade 2 and 3 had uric
acid < 7 mg/dl. To determine the correlation of Serum Uric
acid level with severity of knee osteoarthritis Spearman’s rho
correlation was done.

There was significant correlation between severity of knee
osteoarthritis and serum uric acid (rs= +0.288; p=0.013).The
levels of serum UA were also found to be increased in KL
grade-III and grade IV patients as compared to KL grade-II
patients and this increase was statistically significant. This
showed that the rise in both the parameters was in parallel
with the progression of the disease. A co-relation between
rise in uric acid level and progression of knee osteoarthritis
that was found in present study which is comparable to result
of various previous studies [ 16,20,22]. Our study also showed
the correlation of serum uric acid level with radiographic
severity in knee osteoarthritis as measured by Kellgren-
Lawrence osteoarthritis scale has been previously reported by
Denoblea et al. [23]. That showed the strong association of
uric acid level with severity of osteoarthritis of knee joint was
advocated. In his study he quantified severity of osteoarthritis
radiographically and scintigraphically and concluded that uric
acid is a marker of disease severity. He also described strong
possibility that uric acid may act as a promoting factor in the
pathological process of osteoarthritis by activating the cascade
of inflammation. Other possible explanatory mechanisms
for the association between high serum uric acid levels and
knee OA include genetic predisposition, and endogenous
hormonal environment. Another reason for the observed
association of uric acid level with osteoarthritis of knee joint
in present study may be that we did not excluded patients
already having diabetes and medications including diuretics
which have been shown to be associated with osteoarthritis.
The level of serum UA was found to be in increasing order,
parallel to the grades of the disease. A probable mechanism
of such UA related OA may be that the higher level of UA
might lead to the formation of microcrystals in the joint space
which is responsible for the commencement of inflammatory
chain reaction leading to OA. Thus, it may be concluded
that higher plasma UA levels have strong association with
KOA. We observed that the severity of pain was parallel to
the KL grade of the disease. As expected, the severity of pain
was much more in patients with higher grades of disease.
Among many inflammatory biochemical substances, possible
association of UA with OA has been studied by many workers
[24,25]. In the studies of late 20" century an association
between raised UA levels and OA could not be established
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[26]. However, recent studies have shown correlation
between higher UA levels and generalized OA/KOA [27,28].
Etiology of osteoarthritis is still doubtful but there are many
physiological and clinical factors that may contribute to the
risk and progression of osteoarthritis. These factors include
obesity, joint deformity, trauma, age, and female sex [1]. The
increase in both hyperuricemia and osteoarthritis in women
after menopause indicate towards any possible hormonal
mechanisms. Another Indian study by Mishra et al. [29]
described correlation of elevated serum uric acid levels
with laboratory and anthropometric parameters of various
metabolic syndromes. They suggested that this may be due to
high caloric diet, sedentary habits and greater prevalence of
obesity unfortunately in our study we were unable to find any
co-relation in dietary pattern and life style with the elevated
serum uric acid level. Possible explanatory mechanism for
association between hyperuricemia and osteoarthritis includes
genetic predisposition, insulin resistance, and endogenous
hormonal environment. The increase in both hyperuricemia
and osteoarthritis in women after menopause may point to
hormonal mechanisms. In conclusion, our data points to
association between hyperuricemia and knee osteoarthritis.

Conclusion

In our study we found that there is a significant correlation
between serum uric acid level and radiological severity of
knee osteoarthritis. The level of serum UA was found to be
in increasing order, parallel to the grades of the disease. We
conclude that the presence of hyperuricaemia is associated
with increased knee OA prevalence and severity in older men.
While direction of the association between serum uric acid
and OA is still unknown, and may be bi-directional. If Serum
uric acid can be shown as a biomarker to predict future OA
progression, it will help to identify high-risk subjects suitable
for interventional trials like uratelowering therapy which may
deserve future consideration.

Limitation and Recommendations

As it was a single center study. So, this study will not
focus the entire population and further study recommended
to focus entire population with facilities available in nearest
possible area. Age groups of my study were 35-55. Usually
osteoarthritis becomes more marked at the late age group.
So this was one of limitation of this study. Further studies
with more number of patients are needed for verification of
various information collected from the present study
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