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ABSTRACT

Introduction: Knee osteoarthritis is the most prevalent type of arthritis, a common disease in aged adults. Osteoarthritis of knee is the most
common worldwide degenerative joint disease and is a common condition associated with pain and morbidity which significantly impacts the
patient's mobility and quality of life. Pharmacological treatment for knee osteoarthritis, such as intra-articular platelet-rich plasma is a promising
treatment option. It accelerates the process of healing, ligament repair, cartilage regeneration, and bone formation when given in supra
physiological doses. Corticosteroids produce an immediate reduction of the patient's pain as well as an improvement in the patient's mobility and
quality oflife, but with a limited long-term efficacy.

Aim And Objectives: To evaluate and compare the clinical benefits of intra-articular platelet rich plasma and commonly used corticosteroid in the
treatment of patients with grade IT and Il knee osteoarthritis.

Materials and Methods: This prospective study was conducted in the department of Orthopedics,Apollo Hospital Navi Mumbai. In this
randomized study 30 patients, radiologically and symptomatically confirmed knee osteoarthritis (Kellgren-Lawrence grade 1T and IIT) were
enrolled. The enrolled patients were evaluated from out-patient department. The enrolled patients fulfill all inclusion criteria. The selected patients
were randomly distributed in two groups A and B with equal number of patients. Group A patients were given 6ml intra-articular platelet-rich
plasma and Group B patients were given methyl prednisolone 80 mg plus lignocaine Sml of 2%. The pain and function of the target knee were
evaluated by the VAS, IKDC, and KSS scales at the baseline, 1 week, 5 weeks, 15 weeks, 30 week, and 1 year after treatment.

Results: Both groups shows significant relief in pain and improvement in the knee function in very short term follow-up of one week. Up to the
follow-up of 6 weeks a high improvement was observed for both groups with no significant differences for the VAS, IKDC or KSS. Group A
showed significant improvements in all scores as compared to group B after the follow-up of 18 weeks. The patients in group A showed better
outcomes than group B patients in a longer follow-up up to 48 weeks.

Conclusion: Intra articular platelet rich plasma produce superior outcomes when compared with corticosteroid for symptomatic management in
the treatment of patients with knee osteoarthritis grade II and 111, including improved pain management, less joint stiffness and better participation
in daily activity.
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INTRODUCTION

Knee osteoarthritis (OA) is a slowly progressive chronic disease
characterized by pain, loss of function, and deformity of the affected
joints. In the past, OA was considered a normal sign of aging and it was
described as a degenerative disorder that mainly causes cartilage loss
"I, However, more recent studies have shown that OA occurs and
evolves due to the interaction of multiple risk factors affecting the
whole joint including the cartilage, subchondral bone, synovium,
ligaments, and menisci ”. Adding to this, the burden of knee OA
continues to grow ', estimated to affect between 10 and 25% of
patients over 60 ', alongside a population that is increasingly co-
morbid and obese ™ *.Knee osteoarthritis is a common condition
associated with pain and morbidity . Tt is also the second leading

cause of disability and a heavy economic and social burden .

Knee osteoarthritis is divided into five grades (Kellgren-Lawrence
(KL) grading) as normal (Grade 0), minor (Grade 1), mild (Grade 2),
moderate (Grade 3) and severe (Grade 4). Grade 2 OA of the knee is
considered a mild stage of the condition. This stage will reveal greater
bone spur growth but the cartilage is usually still at a healthy size.
However this is the stage where people may first begin experiencing
symptoms such as pain after a long day of walking or running, greater
stiffness in the joint when it is not used for several hours and tenderness
when kneeling or bending. Grade 3 OA is classified as moderate OA. In
this stage cartilage between bones shows obvious damage and the
space between bones begins to narrow. People with grade 3 OA of knee
are likely to experience frequent pain, while walking, running, bending
and kneeling.

Management is directed to reduce pain, improve function and limit
disease progression . Currently, no disease-modifying treatment has
been approved. Non-pharmacological treatments include patient
education, exercises, weight reduction, walking supports, bracing,
acupuncture, and electromagnetic therapy " '". Pharmacological
treatments include topical and oral NSAID ", intra-articular (IA)
injections of corticosteroids, visco-supplements, and blood-derived
products, including platelet-rich-plasma "*'. Analgesics and

nonsteroidal anti-inflammatory drugs (NSAIDs) have suboptimal
effectiveness. Surgical treatment can reduce pain and improve joint
mobility and function; however, it is associated with significant cost
and potential morbidity "* . Corticosteroids and hyaluronic acid
injections provide short-term reduction in pain of OA "*. Recently,
placebo-controlled studies have shown that intra articular platelet-rich
plasma can relieve pain, improving knee function and quality of life "*
"l Despite numerous studies and metaanalyses, the efficacy of intra
articular platelet rich plasma in patients with knee OA remains debated
and uncertain worldwide """

In this study we have used corticosteroids and intra articular platelet
rich plasma for the treatment of patients with knee osteoarthritis of
grade IT and I1I. Corticosteroids produce an immediate reduction of the
patient's pain as well as an improvement in the patient's mobility and
quality of life, but with a limited long-term efficacy. lintra-articular
platelet-rich plasma is a promising treatment option. It accelerates the
process of healing, ligament repair, cartilage regeneration, and bone
formation when given in supra physiological doses. The objective of
this study was to evaluate the clinical benefits of platelet rich plasma
when injected into the intra-articular space compared to a
corticosteroid (methyl prednisolone 80 mg plus lignocaine 2%) in the
treatment of patients with knee osteoarthritis grade ITand I1I.

MATERIALSAND METHODS

This prospective and randomized study was conducted in the

department of Orthopedics, Apollo Hospital Navi Mumbai from

March 2020 to February 2021. In this randomized study we compare

intra articular platelet rich plasma versus methylprednisolone 80 mg in

patients with grade II and III knee osteoarthritis. The severity of OA

was defined by Kellgren-Lawrence (KL) grading *'".

Inclusion Criteria

« Patients with clinical and radiological diagnosis of knee OA either
KL Grades 2 and 3 without knee deformity.

*  Symptomatic for at least 6 months with pain of >40 mm on a 100
mm as per VAS pain despite. treatment.
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* Abovetheage of 50 years
»  Swelling or reduced range of motion in the knee joint.

Exclusion Criteria

+  KLGrade4

» Severe mechanical deformity or received IA injection of HA in the
past 6 months.

+ Patients who had received either oral, injectable steroid during the
3 months before the study.

»  Uncontrolled diabetes mellitus

*  Secondary knee osteoarthritis

»  Post-traumatic knee osteoarthritis

* Pregnancy, breastfeeding, oncological diseases, endocrine
diseases, rheumatoid arthritis.

Patients who met the inclusion criteria were included. In this study we
enrolled 30 patients, radiologically and symptomatically confirmed
knee osteoarthritis (Kellgren-Lawrence grade II and III).
Demographic variables such as age, sex and the degree of radiological
involvement were collected. The selected patients were randomly
distributed in two groups A and B with equal number of patients. Group
A patients were treated with 6ml of intra-articular platelet-rich plasma
and group B patients were treated with methylprednisolone 80 mg plus
lignocaine Sml of 2% at baseline, which was repeated at 12 weeks. The
use of analgesics, physiotherapy was not restricted during the study
period for both groups. The pain and function of the target knee were
evaluated by the VAS, KSS and IKDC scales at the baseline, 1 week, 6
weeks, 12 weeks, 18 weeks, 24 weeks and 48 weeks after treatment.
Because of the heterogeneity of outcome measures, a best-evidence
synthesis ™ was used instead of a meta-analysis. The results of the
quality assessments of the individual studies were used to classify the
level of evidence *. This qualitative analysis was performed with 5
levels of evidence based on the quality and results of the included
studies *. In addition, study methodological quality was analyzed
using the Modified.

Coleman Methodology Score (MCMS) !, Descriptive statistics were
calculated using the mean standard deviation for quantitative
continuous data and frequencies with percentages for qualitative
categorical data. Comparisons in outcome scores at pre and post-
injection time points and between PRP and CS groups were made using
the 2-proportion z-test calculator using alpha 0.05 because of the
difference in sample sizes between compared groups.

Interventional Procedure

The patient was placed in the supine position with the knee in full
extension. Under aseptic conditions, in group A intra articular platelet
rich plasma 6 ml and in group B corticosteroid 2ml (80mg) with Sml of
2% lignocaine mixed in a single syringe was injected to knee joint. The
intra-articular knee injection was performed under sterile conditions,
without any local or general anesthesia, with 18G needle using an
anterolateral approach. Echographic control allowed the correct
needle positioning by direct visualization. 0.5 ml of CaCl2 (M/40) was
injected for every 6 ml of PRP to activate platelets. The knees were
immobilized for 10 min after injection. After this manipulation, an
aseptic cool bandage was applied for 15 minutes for local
compression. The patients were observed for half an hour for some
common complaints as dizziness or sweating and were discharged.
During the follow-up period, patients carried on their ordinary lives
without any specific treatments or restrictions.

RESULTS

The study population consisted of 30 patients with grade Il and Il knee
osteoarthritis. Kellgren and Lawrence grade of knee OA, 19 (63.33 %)
of patients had grade 3 osteoarthritis and 11(36.37 %) patients had
grade 2 OA, as shown in Table 1. In group A (PRP) the mean age of the
patients was 59.23 years (range 40-70 years). The majority of patients
7 (46.80 %) belonged to age group of 51-60 years. Out of 15 patients,
11 (73.33 %) were males and 4 (26.67%) were females. The mean
change in VAS pain from baseline to 24 weeks was 5.0+ 1.3
statistically significant. In group B (CS) the mean age of the patients
was 61.40 years (range 40-70 years). The majority of patients 9 (60 %)
belonged to age group of 51-60 years. Out of 15 patients, 9 (60 %)
were males and 6 (40%) were females. The mean change in VAS pain
from baseline to 24 weeks was 2.9n+1.7.

Both groups showed effective reduction in pain, and they improved the
knee function after the first week of treatment. A significant reduction

of pain from baseline for both groups was found 1 week after treatment
(mean VAS change— Group A—2.9+2.1 and GroupB—3.5+1.4,p<
0.0001). Similarly, significant function improvements from baseline
were obtained in the first week for both groups (mean IKDC change in
Group A 24.8+15.7 and in Group B 37.1 + 11.3 and mean KSS Change
in Group A is 23.5 + 12.6, Group B is29.7 + 11.8). The highest change
in the VAS score from the baseline was at 24 weeks for Group A
patients (mean— 5.0+ 1.3) and at 6 weeks in the group B patients (— 3.7
+ 1.7). The pharmacological effect of CS seemed to disappear 18
weeks after receiving treatment as all scores tended to worsen after this
period. For instance, pain in Group B patients improved rapidly but, in
general, worsened after 18 weeks of treatment, and the pain steadily
increased in each follow-up visit. At the same time, in group A patients,
asustained improvement in pain relief up to 30 weeks, showing a small
increase in pain in the 1-year evaluation follow-up. VAS score changes
at | year showed a higher mean change from baseline in group A than
the group B. Interestingly, the pain reduction and the knee functional
improvement was not significant between both groups in the very
short-term follow-up of 6 weeks. For all other outcome scores, there
were significant differences between pretreatment and post-treatment
results at any time, evaluated up to the follow-up 48 weeks. Knee
function improvement was observed in both groups up to 18 weeks
with no significant differences between groups (p > 0.05). At the
follow up of 24 weeks group A presented a better significant
improvement in the IKDC and KSS scores compared to the group B,
which decreased in effectiveness up to 1 year. Maximum functional
improvement and better patient expectation, satisfaction, and activity
levels were observed after 15 weeks for the group A (mean change
from baseline of 44.3 = 12.9 and 28.2 + 11.7 for IKDC) and after 6
weeks for the group B (mean change from baseline of 36.5 + 13.5 and
26.1+12.8 forKSS).

Table 1: Baseline Characteristics Of The Study Groups
Group A |Group B
59.23+6.70 |61.40+7.20

Mean age in years

Sex Male 11 (73.33%)|9 (60%)

Female 4 (26.67%) |6 (40%)
Body mass index (Kg/M2) 29.23+3.60 [27.90+ 2.90
Mean duration of OA in years 6.7£1.30 |7.9£1.60
Kellgren and Lawrence Grade 0 0 0
grade of knee OA Grade 1 0 0

Grade 2 3 4

Grade 3 12 11

Grade 4 0 0
VAS Baseline mean 6.8+1.4 6.5+1.6
KSS Baseline mean 62.8+6.9 [58.8+7.9

IKDC Baseline mean 39.1+£11.2 [31.2+8.6

Table 2 Primary Outcome And Secondary Outcomes In Per-
protocol Population During The Follow-up Of The Study

Weeks VAS Mean KSS Mean IKDC Mean
Group|Group (Group |Group |Group |Group
A B A B A B

Baseline [6.8+ |65+ |62.8+ |58.8+ ([39.1+ |31.2+
1.4 1.6 6.9 7.9 11.2 8.6

1 Week 39+ |3.0v 863+ ([88.5+ |639v |683=+
22 1.7 11.4 9.2 13.7 12.6

6 Weeks  [3.0+ |28+ [90.7+ |857+ |71.5+ |[66.5+

1.9 1.5 9.8 10.4 13.9 13.9

12 Weeks [2.1+ |3.6+ |93.8+ |783+ ([81.4+ |60.6+
1.3 1.7 7.9 12.7 14.3 12.4

24 Weeks  [1.8+ [3.9+ [949+ |759+ |86.1+ ([58.7+
1.0 1.9 8.4 11.9 15.1 14.6

48 Weeks 2.8+ |45+ |842+ |62.6+ ([712+ |422+

1.4 22 11.8 12.2 15.8 15.4

DISCUSSION

Treating OA non-operatively has been ongoing for several decades.
Multiple studies have reported the use of PRP, and corticosteroids,
among other agents in the non-operative treatment of knee
osteoarthritis. In this prospective and randomized study we were
comparing intra articular platelet rich plasma and corticosteroid
injections for the symptomatic management of KL- grade II and III
knee osteoarthritis and our meta-analysis shows that intra articular
platelet rich plasma shows greater overall efficacy compared to
corticosteroid injections over 12 months of follow-up. This effect
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becomes statistically significant from 3 months onwards, and is most
pronounced from 6 to 9 months, with the strongest evidence of benefit
at 6 months post-injection. Mean changes in the scales and subscales
between group A and group B from baseline to 24 weeks was
statistically significant. Significant difference from baseline was seen
as early as 6 weeks for all the outcome parameters in both groups. The
decrease in pain for all scales and subscale scores was significantly
greater for the group A. In group B, there was a decrease in efficacy at
12 weeks as compared to peak response at 6 weeks, which was
statistically significant (P < 0.05), but significant decrease in efficacy
at 24 weeks. With reference to CS injections, our results are in keeping
with the literature, in that they appear equally efficacious to PRP
injections at 1 month post-injection. A Cochrane review on the use of
CS injections for knee OA conclude, that the effects of the injection
decreases over time, with no evidence to suggest that an effect remains
6 months post-injection “”. Similarly, both this review and another
review of Level 1 studies found that the effect from CS injections were
significant only at 1 week “*”, with a general consensus that there is
little benefit from the injections after a period of 6 weeks . Pain and
stiffness scores in the PRP group continue to improve until 9 months
post-injection, with statistical significance from three months
onwards. This is supported by previous evidence by Shen et al. *” and
Filardo et al. ", who suggested a sustained effect following PRP
injections of up to 12 and even 24 months. The former study was a
systematic review and meta-analysis investigating the temporal effect
of PRP injections compared to control (including HA, CS, placebo and
ozone) which reported superior treatment effects from PRP at 3, 6 and
12 months; the latter was a single arm study investigating whether
beneficial effects from PRP persist. At 24 months, patient scores were
still improved compared to baseline, but the median duration of effect
was 9 months. Our study showed that 6-9 months was the time point
when patients observed the greatest treatment effect from IA-PRP
injections. In a review by Meheux et al. *" comparing PRP to HA and
placebo for knee OA, PRP was recommended to be reserved for
patients with KL 1-3. This may be due to the ability of PRP to restore
and protect cartilage "**”, as this may be more effective where there is
more pre-existing joint cartilage. Gobbi et al. tried to determine the
effectiveness of intra-articular PRP injections in active patients with
knee OA and to evaluate clinical outcomes in patients with and without
previous surgical treatment for cartilage lesions **. The PRP treatment
showed positive effects in patients with knee OA. Operated and non-
operated patients showed significant improvement by means of pain
reduction and improved symptoms and quality of life. This
recommendation is based on ranges used in the studies included in this
review.

This study showed that a single intra-articular injection of PRP is more
efficient than CS for treating moderate OA (Kellgren-Lawrence grades
II-I1I). In this study, a single intra-articular injection of PRP resulted
in significant pain relief for up to 12 months, with a maximum pain
decrease after 3 months. This difference suggested that the number of
PRP injections could be critical for the maintenance of the beneficial
effect. In contrast to this, Patel et al. ® did not find significant
differences in WOMAC scores between single and double PRP
injections for early OA at 6 weeks, 3 and 6 months.

Most of the studies of PRP commonly perform the first assessment of
patients 1 month after treatment, making impossible the determination
of the evolution in the first few days . Based on this remark and on our
personal experience that we have observed from this study, we
evaluated the clinical outcome of the patients in the very short term (1
week). From our knowledge, this is the first PRP clinical study for
early-stage knee OA that incorporated outcome assessment by means
of this approach. We found that the analgesic effect of PRP in the very
short term was comparable to CS, and the same was noticed for the
knee function. The rapid reduction in pain observed upon treatment
with PRP might be attributed to a combined effect, mainly due to the
induction of endogenous cell endocannabinoids " together with the
anti-inflammatory activity effect of PRP on chondrocytes ™ *. The
variation in pain and knee function in the PRP group contributed to the
sustained duration of the overall beneficial effects for up to 30 weeks,
whereas in the CS group, a tendency to worsen after 5 weeks was
registered. A recent metaanalysis reported the limitation of the
beneficial effect of the CS 15 weeks after the end of treatment *”. We
hypothesized that the improvement of both parameters (pain and
function) were mainly due to control of the inflammation of the knee
rather than the trophic effect of PRP on cartilage. This rationale is due
to the fact that it has not yet been demonstrated that the improvement of

knee function after PRP treatment correlates with a volume increase of
the articular cartilage " However, there is evidence that suggests
that PRP has other effects on the joints other than the anti-
inflammatory and this may probably explain why the group that
received PRP had better results than the CS group. Even though the
mechanism of action on improving cartilage repair remains unclear, it
has been reported in the literature that PRP can induce tissue
maturation characterized by increased cell proliferation and tissue
stiffness “Y. These cells, in turn, produce more superficial zone protein
that functions as a boundary lubricant that helps reduce friction and
wear. Moreover, it has been reported that PRP can enhance HA
secretion from synovial fibroblasts in arthritic patients, producing a
lubricating effect that could reduce the shear stress of the joint *”.

Administration of CS for treating OA has been controversial because
these injections can reduce pain in the short term, but they may not be
helpful in the treatment of the underlying arthritic lesion *. Intra-
articular PRP infiltrations have been widely used for the treatment of
knee OA with many beneficial results “”. In this study, intra-articular
PRP injections were well tolerated. The most common side effect
being mild synovitis tended to resolve within the first week after
treatment. Treatment with PRP injections can be considered safe since
no severe adverse events or complications have been reported. We
consider that the safety of PRP is mainly due to two factors: the
administration of the PRP done through minimally invasive
procedures and non-existent risk of transmission of infectious diseases
(because it is an autologous procedure).
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CONCLUSION

Intra articular platelet rich plasma produce superior outcomes when
compared with corticosteroid for symptomatic management in the
treatment of patients with knee osteoarthritis grade Il and I11, including
improved pain management, less joint stiffness and better participation
indaily activity.

REFERENCES

1. Creamer P, Hochberg MC. Osteoarthritis. Lancet. 1997;350(9076):503-8.

2. Sanchez M, Delgado D, Sanchez P, Fiz N, Azofra J, Orive G, et al. Platelet rich plasma
and knee surgery. Biomed Res Int. 2014;2014:890630.

3. GBD2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional,
and national incidence, prevalence, and years lived with disability for 354 diseases and
injuries for 195 countries and territories, 1990-2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet.2018;392(10159):1789-858.

4. Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et al. The global burden of
hip and knee osteoarthritis: estimates from the global burden of disease 2010 study. Ann
Rheum Dis. 2014;73(7):1323-30.

5. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jordan JM, et al.
Osteoarthritis: new insights. Part 1: the disease and its risk factors. Ann Intern Med.
2000;133(8):635-46.

6. Curl WW, Krome J, Gordon ES, Rushing J, Smith BP, Poehling GG. Cartilage injuries: a
review of 31516 knee arthroscopies. Arthroscopy 1997; 13: 456-460.

7. H. F. Zhang, C. G. Wang, H. Li, Y. T. Huang, and Z. J. Li, “Intra-articular platelet-rich
plasma versus hyaluronic acid in the treatment of knee osteoarthritis: a meta-analysis,”
Drug Design, Development and Therapy, vol. Volume 12, pp. 445-453,2018.

| 76 |—| International Journal of Scientific Research I



Volume - 11 | Issue - 06 | June - 2022
I EEEEEEEEE——

8.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

Neogi T. The epidemiology and impact of pain in osteoarthritis. Osteoarthritis Cartilage
2013;21:1145-53.

Onishi K, Utturkar A, Chang E, Panush R, Hata J, Perret-Karimi D. Osteoarthritis: a
critical review. Crit Rev Phys Rehabil Med. 2012;24(3-4):251-64.

Lane NE, Shidara K, Wise BL. Osteoarthritis year in review 2016: clinical. Osteoarthr
Cartil. 2017;25(2):209-15.

Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, Bierma-Zeinstra SMA, et
al. OARSI guidelines for the non-surgical management of knee, hip, and polyarticular
osteoarthritis. Osteoarthr Cartil. 2019;27(11):1578-89.

Steinmeyer J, Bock F, Stove J, Jerosch J, Flechtenmacher J. Pharmacological treatment
of knee osteoarthritis: special considerations of the new German guideline. Orthop Rev
(Pavia).2018;10(4):7782.

Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al.
American College of Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip, and
knee. Arthritis Care Res (Hoboken) 2012;64:465-74.

Glyn-Jones S, Palmer AJ, Agricola R, Price AJ, Vincent TL, Weinans H, et al.
Osteoarthritis. Lancet 2015;386:376-87.

Bannuru RR, Natov NS, Obadan IE, Price LL, Schmid CH, McAlindon TE. Therapeutic
trajectory of hyaluronic acid versus corticosteroids in the treatment of knee osteoarthritis: A
systematic review and meta-analysis. Arthritis Rheum 2009;61:1704-11.

Khoshbin A, Leroux T, Wasserstein D, Marks P, Theodoropoulos J, Ogilvie-Harris D, ez
al. The efficacy of platelet-rich plasma in the treatment of symptomatic knee
osteoarthritis: A systematic review with quantitative synthesis. Arthroscopy
2013;29:2037-4 .

Vaquerizo V, Plasencia MA, Arribas I, Seijas R, Padilla S, Orive G, ef al. Comparison of
intra-articular injections of plasma rich in growth factors (PRGF-Endoret) versus
Durolane hyaluronic acid in the treatment of patients with symptomatic osteoarthritis: A
randomized controlled trial. Arthroscopy 2013;29:1635-43.

Cerza F, Carni S, Carcangiu A, Di Vavo I, Schiavilla V, Pecora A, et al. Comparison
between hyaluronic acid and platelet-rich plasma, intra-articular infiltration in the
treatment of gonarthrosis. Am J Sports Med 2012;40:2822-7.

Patel S, Dhillon MS, Aggarwal S, Marwaha N, Jain A. Treatment with platelet-rich
plasma is more effective than placebo for knee osteoarthritis: A prospective, double-
blind, randomized trial. Am J Sports Med 2013;41:356-64.

Raeissadat SA, Rayegani SM, Babaee M, Ghorbani E. Knee osteoarthritis injection
choices: Platelet- rich plasma (PRP) versus hyaluronic acid (A one-year randomized
clinical trial). Clin Med Insights Arthritis Musculoskeletal Disord 2015;8:1-8.

Kellgren JH, Lawrence JS. Radiological assessment of osteoarthrosis. Ann Rheum Dis
1957;16:494-502.

Slavin RE. Best evidence synthesis: an intelligent alternative to metaanalysis. J Clin
Epidemiol 1995;48:9-18.

Editorial Board of the Cochrane Collaboration Back Review Group. Updated method
guidelines for systematic reviews in the cochrane collaboration back review group. In:
van Tulder M, Furlan A, Bombardier C, Bouter L, eds. Spine 2003;28:1290-1299.
Owens DK, Lohr KN, Atkins D, et al. Grading the strength of a body of evidence when
comparing medical interventions. In: Agency for Healthcare Research and Quality.
Methods Guide for Comparative Effectiveness Reviews (posted July 2009). Rockville,
MD. June 1,2015.

Cowan J, Lozano-Calderon S, Ring D. Quality of prospective controlled randomized
trials. analysis of trials of treatment for lateral epicondylitis as an example. J Bone Joint
Surg Am2007;89:1693-1699.

Juni P, Hari R, Rutjes AW, Fischer R, Silletta MG, Reichenbach S, et al. Intraarticular
corticosteroid for knee osteoarthritis. Cochrane Database Syst Rev. 2015;10(10):1-80.
Hepper CT, Halvorson JJ, Duncan ST, Gregory AJM, Dunn WR, Spindler KP. The
Efficacy and Duration of IntrA articular Corticosteroid Injection for Knee
Osteoarthritis: A Systematic Review of Level I Studies. ] Am Acad Orthop Surg.
2009;17:63X 646.

Orchard JW. Corticosteroid injections: glass half-full, half-empty or full then empty? Br
J Sports Med. 2020;54(10):564-5.

Shen L, Yuan T, Chen S, Xie X, Zhang C. The temporal effect of platelet-rich plasma on
pain and physical function in the treatment of knee osteoarthritis: systematic review and
meta-analysis of randomized controlled trials. J Orthop Surg Res. 2017;12(1):16.
Filardo G, Kon E, Buda R, Timoncini A, Di Martino A, Cenacchi A, et al. Platelet-rich
plasma intra-articular knee injections for the treatment of degenerative cartilage lesions
and osteoarthritis. Knee Surg Sports Traumatol Arthrosc. 2011;19(4):528-35.

Meheux CJ, McCulloch PC, Lintner DM, Varner KE, Harris JD. Efficacy of
intraarticular platelet-rich plasma injections in knee osteoarthritis: a systematic review.
Arthroscopy. 2016;32(3):495-505.

LiuJ, Song W, Yuan T, Xu Z, Jia W, Zhang C. A comparison between platelet-rich plasma
(PRP) and hyaluronate acid on the healing of cartilage defects. PLoS One.
2014;9(5):€97293.

Kon E, Buda R, Filardo G, Di Martino A, Timoncini A, Cenacchi A, et al. Platelet-rich
plasma: intra-articular knee injections produced favorable results on degenerative
cartilage lesions. Knee Surg Sports Traumatol Arthrosc. 2010;18(4):472-9.

Gobbi A, Karnatzikos G, Mahajan V, Malchira S. Plateletrich plasma treatment in
symptomatic patients with knee osteoarthritis: preliminary results in a group of active
patients. Sports Health 2012;4:162-172.

Patel S, Dhillon MS, Aggarwal S, Marwaha N, Jain A. Treatment with platelet-rich
plasma is more effective than placebo for knee osteoarthritis: a prospective, double-
blind, randomized trial. Am J Sports Med. 2013;41(2):356-64.

Cole BJ, Karas V, Hussey K, Pilz K, Fortier LA. Hyaluronic acid versus plateletrich
plasma: a prospective, double-blind randomized controlled trial comparing clinical
outcomes and effects on intra-articular biology for the treatment of knee osteoarthritis.
Am]J Sports Med. 2017;45(2):339-46.

Descalzi F, Ulivi V, Cancedda R, Piscitelli F, Luongo L, Guida F, et al. Plateletrich
plasma exerts antinociceptive activity by a peripheral endocannabinoidrelated
mechanism. Tissue Eng PartA. 2013;19(19-20):2120-9.

Andia 1, Maffulli N. Platelet-rich plasma for managing pain and inflammation in
osteoarthritis. Nat Rev Rheumatol. 2013;9(12):721-30.

Moussa M, Lajeunesse D, Hilal G, El Atat O, Haykal G, Serhal R, et al. Platelet rich
plasma (PRP) induces chondroprotection via increasing autophagy, anti-inflammatory
markers, and decreasing apoptosis in human osteoarthritic cartilage. Exp Cell Res.
2017;352(1):146-56.

Juni P, Hari R, Rutjes AW, Fischer R, Silletta MG, Reichenbach S, et al. Intraarticular
corticosteroid for knee osteoarthritis. Cochrane Database Syst Rev.
2015;(10):Cd005328.

Guillibert C, Charpin C, Raffray M, Benmenni A, Dehaut F-X, El Ghobeira G, et al.
Single injection of high volume of autologous pure PRP provides a significant
improvement in knee osteoarthritis: a prospective routine care study. Int J Mol Sci.
2019;20(6):1327.

Buendia-Lopez D, Medina-Quiros M, Fernandez-Villacanas Marin MA. Clinical and
radiographic comparison of a single LP-PRP injection, a single hyaluronic acid injection
and daily NSAID administration with a 52-week follow-up: a randomized controlled
trial. J Orthop Traumatol. 2018;19(1):3.

43.

44,

45.

46.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Burchard R, Huflage H, Soost C, Richter O, Bouillon B, Graw JA. Efficiency of platelet-
rich plasma therapy in knee osteoarthritis does not depend on level of cartilage damage. J
Orthop SurgRes. 2019;14(1):153.

Zhang Y, Morgan BJ, Smith R, Fellows CR, Thornton C, Snow M, et al. Platelet-rich
plasma induces post-natal maturation of immature articular cartilage and correlates with
LOXLI activation. SciRep. 2017, 7;(1):3699.

Anitua E, Sanchez M, Nurden AT, Zalduendo MM, de la Fuente M, Azofra J, et al.
Platelet-released growth factors enhance the secretion of hyaluronic acid and induce
hepatocyte growth factor production by synovial fibroblasts from arthritic patients.
Rheumatology (Oxford, England). 2007; 46(12):1769-72.

Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G. Intraarticular
corticosteroid for treatment of osteoarthritis of the knee. Cochrane Database Syst Rev.
2006;19(2):Cd005328.

International Journal of Scientific Research |—| 77 |



