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Abstract

Introduction: Osteoarthritis (OA) of the knee is the most common chronic degenerative joint diseases affecting the quality of life of patients. Pain and loss of
function are the main clinical features that lead to treatment. For middle-aged and older patients with earlier stages of OA, conservative nonsurgical interventions
have been proposed to treat the painful joint. More recently, platelet-rich plasma (PRP), a biological therapy, has become a treatment option to improve the status
of the joint for patients with OA. The present study evaluated the clinical outcome of photoactivated platelet—rich plasma (PA-PRP) in patients with chronic knee
osteoarthritis.

Methods: A total of 232 patients with knee osteoarthritis, aged between 40-70 years were enrolled and treated in the present study and intervention for twelve
months. The patients fulfilled the American College of Rheumatology (ACR) criteria for knee OA. The Western Ontario and McMaster Universities OA index
(WOMAC) Questionnaires were used for outcome measurement. Results were evaluated after 12 months of intervention.

Results: Female and male patients were 66.8% and 33.2% respectively. Mean age and SD of the patients were 55.69 (+ 9.09) and 56.19 ( 9.09) respectively. The mean
(SD) score of pain, stiffness and physical function during the 1st visit before treatment were 6.74 (+ 3.00), 2.16 (+ 1.85) and 22.30 (+ 9.17) and after showed 2.44(=
1.66), 0.60 (+ 0.74) and 8.84 (+ 4.20) respectively.

The total mean WOMAC scores during the first visit and after treatment were 31.21 ( 12.19) and 11.82 (+ 5.65) respectively. The total score of reduction was
statistically significant after treatment (p=0.00).

'The principal findings of the study were that the mean WOMAC score reduced and there was improved pain, stiffness and functional capacity of patients with knee OA.

Conclusion: In conclusion, treatment with PA-PRP for patients with knee osteoarthritis produced beneficial effects in terms of clinical outcomes. These results

suggested that PA-PRP might be a valuable therapeutic agent for knee osteoarthritis in Bangladesh.

Introduction

Osteoarthritis is a major cause of knee disability involving cartilage
damage related to an inadequate healing response in the inflammatory
milien. Current non-surgical treatment modalities include
physiotherapy, analgesia, non-steroidal anti-inflammatory drugs, and
intra-articular injections, such as hyaluronic acid, corticosteroid, or
Ozone, with the purpose of reducing symptoms and improving joint
function [1].

Osteoarthritis (OA) of the knee is one of the most common chronic
degenerative joint diseases affecting the quality of life of patients [2].
Knee OA is a degenerative disease that may develop due to aging,
trauma, strain, obesity, joint deformity and congenitally abnormal
joints [3]. It is caused by many factors such as a degradation of articular
cartilage, injury, joint edge and subchondral bone hyperplasia, and
ischemia. Knee OA is characterized joint pain, tenderness, stiffness,
joint swelling, restricted movement, quadriceps wasting and joint
deformity. Pain and loss of function are the main clinical features that
lead to treatment [4,5]. Although knee-replacement surgery provides
an effective solution for severe knee OA [6], for patients with earlier
stages of OA, for young patients, for those with co-morbidities and
age-related anaesthetic risk, for those who fear surgery, and for those
without access to surgery for socio-economic reasons, conservative,
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nonsurgical interventions have been proposed to treat the painful
joint [7,8]. Conservative nonsurgical interventions include analgesics,
non-steroid and steroidal anti-inflammatory oral medications, and
corticosteroid and hyaluronic acid (HA) injections. Although these
agents may be beneficial in the short term, there is a lack of evidence
that such interventions alter the progression of OA, may worsen long-
term outcomes or have side effects. More recently, photoactivated
platelet-rich plasma has become a treatment option to improve the
status of the joint for patients with OA [9-11].

PRP is an autologous blood product that contains high
concentrations of growth factors including vascular endothelial
growth factors transforming growth factor-f, epidermal growth
factor, fibroblast growth factor, and platelet-derived growth factor.
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These growth factors serve to promote local angiogenesis, modulate
inflammation, inhibit catabolic enzymes and cytokines, recruit local
stem cells and fibroblasts to sites of damage or injury and induce
healthy nearby cells to manufacture greater numbers of growth factors
[12-14]. Thus, the local use of PRP directly at the site of cartilage injury
is thought to stimulate a natural healing cascade and accelerate the
formulation of cartilage repair tissue [15,16].

We hypothesized that PA-PRP injections would be more efficacious
for pain relief and functional improvement in the treatment of patients
with knee OA.

o Growth factors help synoviocytes to produce more hyaluronic acid
and also increase collagen deposition.

o Growth factors make the matrix more resistance to enzymatic
degradation.

Material and Methods
Study design: A prospective follow up study for twelve months.

Objective: The present study evaluated the clinical outcome of
photoactivated platelet-rich plasma in patients with chronic knee
osteoarthritis.

Ethics statement: Our research was conducted in accordance with
the principal of the Declaration of Helsinki. All patients were required
to review trail protocols and subsequently provided their informed
consent. All the participants who signed the consent form they were
included in the study.

Study participants: A total of 232 patients with knee osteoarthritis,
aged between 40-70 years were enrolled in the present study.

The patients fulfilled the American College of Rheumatology
(ACR) criteria for knee OA. Inclusion criteria were arthralgia over the
previous 3 months with radiologic evidence of articular damage (grades
1-4of Kellgren-Lawrence scale) [17]. Exclusion criteria included age
over 70 years, history of immunosuppressive and collagen vascular
disorders, history or presence of cancer or malignant disorders any
infection or active wound of the knee, recent history of severe trauma
to the knee, autoimmune and platelet disorders, use of NSAIDs 2 days
before injection, history of knee articular injections of corticosteroids
during the previous 3 weeks or use of systemic corticosteroids 2 weeks
before PA-PRP injections, haemoglobin measures of less than 10g/
dl and platelet counts of less than 150,000 per micro litre, history of
vasovagal shock, pregnancy or breast feeding.

The study participants attended a screening visit that included
history taking, physical examination, laboratory testing, knee
radiography, standing anterior-posterior (AP), lateral and skyline
views and a survey of medications and supplements.

Outcome measures: The most widely used condition- specific
instruments for the assessment of knee OA is the Western Ontario and
McMaster Universities OA index (WOMAC) [18-20]. The WOMAC
questionnaire is a widely used tool in studies of arthritis. It includes
five items for pain, two items for stiffness and 17 items for assessing
functional limitation [21]. Each question is scored from 0 to 5 with
higher scores implying worse patient status. We used the WOMAC
questionnaire in our present study.

Photoactivated plasma rich protein: PA-PRP work as three
steps repair, regeneration and restore of the damage cell. A 10-minute
exposure of PA-PRP to monochromatic light prior to injection.
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Photoactivation helps growth factor releasing from platelets, increases
pro-inflammatory cytokine receptors, IL1 Ra and IL2 Ra, beta-
endorphin photo modulation has significant benefitin the biomechanics
of tissue regeneration and healing process. One of the largest clinical
concerns for patients about PRP treatment is exacerbation of pain at
the injected area post treatment and photo activation of PRP has been
postulated to overcome this.

Intervention: For the process of PA-PRP preparation patients
were referred to the laboratory. The PA-PRP processing was done using
the SureCell Kit. The SureCell class two PRP tube maintains sterility
throughout the entire process and uses a single spin system. In order
to prepare PA-PRP with concentrations of three times the average
normal values, 16-18mL of blood was first collected from the patients’
upper limb cubital vein using a 21 G needle and the SureCell PRP kit
contains 9:1 ratio Sodium Citrate Anticoagulant. The blood sample was
then centrifuged for 10 minutes at 1000rmp resulting in three layers:
the lower layer made up of red blood cells, the intermediate layer is
composed of white blood cells, and the upper layer is composed of
plasma. The buffy coat layer and the plasma layer were later collected
and photo-activated for 10 minutes.

The skin of the injection site was prepped and draped and 7-8ml
of PA-PRP was injected under sterile conditions using a 25 G needle
through the lateral suprapatellar approach in extended knee position.
After 10-15 minutes of rest, patients were asked to actively flex and
extend their knees so that the PA- PRP could spread evenly throughout
the joint space. Patients received the next injection after 1week, 2weeks
and 6weeks from the first injection. Patients were evaluated 12 months
after the intervention.

Statistical analysis: Final data before and after the treatment was
imported and analyzed by SPSS 21 version. Continuous variables were
reported as the mean with a 95% confidence interval (CI) and P <
0.005 was considered to indicate a statistically significant difference.
For comparing variables with normal distribution, paired t-test was
used. Qualitative variables were expressed with frequency and percent.
The differences between before and after treatment were presented in a
Box and Whisker diagram where “X” and “Horizontal line” in the box
indicate the “mean” and “median” of the total score respectively.

A total 232 knee osteoarthritis patients were treated by PRP where
66.8% (155) were female and 33.2% (77) were male. In the initial visit
before and after PRP treatment the mean age and SD of the respondent
was 55.69 (+ 9.09) and 56.19 (+ 9.09) respectively. Body mass index
before and after were 30.02 (+ 3.09) and 29.21 (+ 3.33) respectively and
statically significant (p=0.00) (Table 1).

The initial assessment was done by WOMAC scoring methods.
Scoring was done under pain, stiffness and physical function domains.
The higher score indicates the more disability. The total score was
calculated by the sum of pain, stiffness and physical function. The
highest total score was 96 according to the WOMAC scale. The mean
(SD) score of pain, stiffness and physical function during the 1st visit
before treatment were 6.74 (+ 3.00), 2.16 (+ 1.85) and 22.30 (+ 9.17)
respectively. After 12 months treatment of PA-PRP treatment, the score
was calculated again and showed 2.44 (+ 1.66), 0.60 (+ 0.74) and 8.84
(+ 4.20) in terms of pain, stiffness and physical function respectively
(Table 2).

The total WOMAC scores during the initial visit and after
treatment were 31.21 (+ 12.19) and 11.82 (+ 5.65) respectively. Total
score reduced significantly after treatment with PRP (p=0.00) (Figure 1).
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Figure 1. Box and whisker plot of total before and after score (total mean)

Table 1. Baseline characteristics of the study subjects (N = 232)

) Study group P-value
Variable
1% visit 12-month follow up
Sex 232 232 -
Female (%) 155 (66.8) 155 (66.8) -
Male (%) 77 (33.2) 77 (33.2) -
Age, mean + SD 55.69 £9.09 56.19 +£9.09 -
BMI, mean + SD 30.02 +3.90 29.21+3.33 0.00
Table 2. Comparison between before and after the study subject
Variable Study group P-value
1% visit 12-month follow up
WOMAC, mean, SD
Pain 6.74 +3.00 2.44 +1.66 0.00
Stiffness 2.16+1.85 0.60 +0.74 0.00
Physical Function 22.30+9.17 8.84+£4.20 0.00
Total 31.21 +£12.19 11.82 +5.65 0.00
Table 3. Difference of total score in respect to age and sex
Variables' Number 1st visit ;‘(2);;:: :Vl_lltll;) diil;g::ce p-value
(yI:f:s) Mean SD Mean SD
up to 40 14 29.64 13.64 8.79 6.42 20.85 -
41to 50 51 30.39 11.74 12.47 6.38 17.92 0.00
51 to 60 95 31.15 12.57 14.26 5.26 16.89 -
61 to 70 72 32.17 11.89 15.68 5.27 16.49 -

The total WOMAC score in the different age and gender groups is
reduced significantly after PA-PRP treatment of the respondents. In
the different age categories, the mean difference showed reduction of
20.85, 17.92, 16.89 and 16.49 respectively and statistically significance
of (p=0.00) (Table 3).

Discussion

A total of 232 patients with knee osteoarthritis aged 40-70years were
enrolled for PA-PRP intervention. It was a prospective follow up study
for twelve months. The mean age and SD of the respondents for the first
visit and after twelve months of PA-PRP treatment were 55.69 (+ 9.09)
and 56.19 (£ 9.09) respectively. Female and male were 66.8% (155)
and 33.2% (77) respectively. Body mass index before and after were
30.02 (+ 3.09) and 29.21 (+ 3.33) respectively and statically significant
(p=0.00). The total WOMAC score during the initial visit and after
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treatment were 31.21 (+ 12.19) and 11.82 (+ 5.65) respectively. Total
score reduced significantly after treatment with PA-PRP (p=0.00). In
the different age categories, the mean reductions in score were 20.85,
17.92, 16.89 and 16.49 respectively and were statistically significant
(p=0.00).

Currently WHO estimated that 10% of men and 18% of women
have a painful OA worldwide, and 18 million people of Bangladesh
suffering osteoarthritis problem. Our result showed female were
suffered more OA of knee than male.

The principal findings of the study show that at twelve months
post injection the WOMAC score reduced associated with improved
pain, stiffness and functional capacity of patients with knee OA. Our
results were similar to the study of Wang- Saegusa, et al. [22] and Seyed
Ahmad Raeissadat, et al. [21].

The present author Seyed Ahmad Raeissadat, et al. [21] had
previously studied the clinical application of PRP and observed
efficacy without adverse events. It was a prospective study published
in 2013 on 60 patients treated with two injections of PRP (1 every 4
weeks). Patients underwent clinical evaluation at the beginning and
at 6 months follow up. The clinical outcomes revealed a statistically
relevant improvement in all the variables of WOMAC and SF-36. In
our study we did not work with SF-36,

The systemic review included 14 RCTs and assessed the temporal
effect of PRP on knee pain and physical function in the treatment of
knee OA compared with other intra-articular injections, including
saline, HA, Ozone, and corticosteroid. Data synthesis consistently
showed intra-articular PRP injections significantly reduced knee pain,
improved physical function and total WOMAC scores compared with
control [1]. These reviews showed similar result and reduces WOMAC
scores.

PA-PRP is a prominent biomedical blood product that produces
efficient outcomes for the treatment of patients with knee osteoarthritis
and cartilage disorders [23]. As PA-PRP has been approved as an
agent for knee osteoarthritis therapy, it is important for clinicians to
understand the clinical indications and outcomes in order to maximize
the therapeutic benefits of PA-PRP. The present study revealed that
repeated administration of PA-PRP relieved the clinical symptoms
of knee osteoarthritis. A previous report indicated that inflammatory
cytokines from a complex regulatory signal network in osteonecrosis
are mediated by intracellular kinase signalling pathways to regulate
recruitment, stimulation and activation of autoimmune cells [24].
Although the causes of knee osteoarthritis are not fully understood,
laboratory and clinical evidence have suggested that inflammatory
cytokines may contribute to its pathogenesis. Theoretically blocking
inflammatory factor pathways may interrupt the inflammatory process
and limit joint damage.

Furthermore, the stimulatory effects of PA-PRP treatment have
been demonstrated to promote proliferation and chondrogenic
differentiation, which may produce beneficial molecules for the
maintenance of auricular cartilage [25]. The results of the present
study suggest that PA-PRP treatment has a major role to play in the
management of OA of the knee in Bangladesh.

Study Limitation

The limitations of our study were the lack of a control group
and the relatively small sample size. The best PA-PRP concentration,
long-term effects, the number of injections and the interval between
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treatments and the cost effectiveness of PA-PRP are the issues that
necessitate more studies in comparison to control groups and other
current treatments. In addition, performing objective studies such as
MRI and pathologic assessments would be useful in evaluation the
mechanism of action of PA-PRP in patients with OA.

Conclusion

The principal findings of the study show that at twelve months post
injection WOMAC scores reduced with improved pain, stiftness and
functional capacity of patients with knee OA.

According to the study result and considering side effects of
analgesic and anti-inflammatory medications, PA-PRP injection can
be considered a safe and useful therapeutic option in selected patients
with mild-to-moderate degrees OA.

In conclusion, treatment with PA-PRP for patients with
knee osteoarthritis produced beneficial effects in alleviating joint
inflammation, cartilage destruction, bone damage and repairing
joint tissue. These results suggested that PA-PRP may be a valuable
therapeutic option for knee osteoarthritis.
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