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Abstract
Introduction: Knee osteoarthritis is a very common chronic degenerative disease that could impose significant costs to the
health system. Although osteoarthritis can affect all joints, knee osteoarthritis is the most common type among adolescents.
Non-surgical treatments include corticosteroids injection, hyaluronic acid, and platelet rich plasma. The aim of this study
was to investigate the efficiency of platelet-rich plasma versus hyaluronic acid for the treatment of knee osteoarthritis.
Methods: Pubmed, Cochran library, Scopus and Ovid databases were investigated to identify related studies from 2000
through August 2015. To study the efficiency, Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
outcome using the Standard Mean Difference (SMD) index was calculated using a random model and a confidence interval
of 95%. In addition, sensitivity and cumulative analysis were conducted. The data were analyzed using RevMan 5.3.5 and
Stata 12 software.
Results: Seven studies with 722 subjects (364 participants in PRP and 358 participants in the HA group) were analyzed.
The WOMAC PRP compared to HA, SMD = -0.75 (95% CI: -1.33 to -0.18, I2 = 92.6%) in treatment of knee
osteoarthritis was statistically significant and PRP was more effective.
Conclusion: The results of this meta-analysis two years after PRP injection showed the efficacy of PRP versus HA.
However, further studies are required to determine the longer-term effects.
Keywords: platelet-rich plasma; hyaluronic acid; efficacy, meta-analysis

1. Introduction
Knee osteoarthritis is a very common chronic degenerative disease that can impose significant costs to the health system (1).
In osteoarthritis, first gnawing of articular cartilage and engagement of the bones under the cartilage occur, resulting in
inflammation of the surrounding tissues. This complication may engage any joint, and destruction
of cartilage is the hallmark sign of the disease (2-4). This disease is known as one of top 10 causes of disability all across the
world (5). Although arthritis can affect all joints, knee osteoarthritis is the most common type among adolescents. According
to the results of some studies, the prevalence of knee osteoarthritis varies from 6 to 40%, and
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it increases with age (6). Knee osteoarthritis is more common in females than in males (7). The most common symptoms of
knee osteoarthritis are pain and physical limitations that have a significant effect on the individual's quality of life and her or
his social and economic activities (6, 8). Due to the increase in life expectancy, the number of elderly people, and the
prevalence of obesity in society, it seems that the prevalence of knee osteoarthritis will increase. This will be one of the
serious problems of health system that imposes great costs to societies. Today, drug therapies, including painkillers,
corticosteroids, glucosamine, chondroitin, sulfate, and non-steroid anti inflammatory drugs are used along with
viscosupplementation to relieve pain and symptoms as well as to slow the progression of the arthritis (6). In addition,
intra-articular injection is used as a good option for drug therapy of arthritis (9). Hyaluronic acid (HA) and platelet-rich
plasma (PRP) are two treatment options that are used (10, 11). Studies that have used these two methods separately to treat
knee osteoarthritis have verified their efficiency in reducing pain and improving joint function. In addition, mild side effects
were observed in these studies. Pain, inflation, and mild limitations in join function are observed after injection (12, 13). The
aim of this study was to investigate the effectiveness of intra-articular injection of platelet-rich plasma compared to hyaluronic
acid for the treatment of osteoarthritis of the knee.

2. Material and Methods
2.1. Research Design
This was a systematic review and meta-analysis study conducted to investigate the effectiveness of platelet-rich plasma versus
hyaluronic acid for treatment of knee osteoarthritis in 2015.

2.2. Study Search
To identify related studies, Pubmed, Cochran library, Scopus, and Void databases were investigated from 2005 through August
2015. Keywords were used based on Medical Subject Headings (MeSH) for searching. The sarching strategy included
“Platelet-Rich Plasma “OR “PRP” OR “Platelet” AND “Hyaluronic Acid” OR “HA” AND “Knee
Osteoarthritis. In addition, orthopedic and rheumatology conferences related to knee osteoarthritis were considered, including
the European Federation of National Association of Orthopedics and Traumatology (EFFORT), American Academy of
Orthopedic Surgeons (AAOS), American College of Rheumatology, and the European League Against Rheumatism
(EULAR). Also, a reference list of identified articles and theses was investigated to find more studies. In searching for related
studies, language barriers were not considered. The results of the searches were reported based on Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guide (14).

2.3. Inclusion and Exclusion Criteria
Inclusion criteria for this study were 1) randomized clinical trials in which knee osteoarthritis was identified and 2) studies in
which platelet-rich plasma and hyaluronic acid were utilized. The exclusion criteria for this study were 1) studies with
unknown results and methodology and 2) studies conducted on patients with knee osteoarthritis who had other diseases as
well.

2.4. Outcome Measures
The main important outcome of the efficacy and response to treatment for recovery used in this systematic review was the
WOMAC score (15).

2.5. Data Extraction
Based on the inclusion and exclusion criteria of the study, two explorers independently investigated the titles and abstracts of
studies. Then, studies were selected to be included in the meta-analysis. When there were differences between the two
explorers, a third party acted as a referee, and the dispute was resolved by discussion. The variables that were extracted from
the studied included the name of the corresponding author, publication date, country in which the study was conducted, age of
the people, sample size, and the WOMAC score. Then, the data were entered into a Microsoft Excel database (Version 2010,
Microsoft Corp., Redmond, WA, USA).

2.6. Quality Assessment
To assess the quality of the studies, we used the Cochrane Collaboration “Risk of bias” (16). In addition, the Jadad scale was
used to assess the quality of the randomized clinical trials (RCTs) studies, (17). This scale included randomization, blinding,
and dropout items. In this standard, the scores ranged from 1 to 5 and scoring was based on the methodology.
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2.7. Statistical Analysis
To calculate efficiency, the Standardized Mean Differences (SMD) index was used. Data were reported based on a random
model with a confidence interval of 95%. Values of p < 0.05 were regarded as statistically significant. The I2 and Q-test were



used to assess the heterogeneity between the studies. In addition, to discover more heterogeneity, meta-regression was
conducted on the sources of the factors for the variables of year of publication and sample size based on our previous
knowledge that they could be effective factors. A funnel plot was used to assess publication bias. Considering that the number
of studies should not be less than 10 to assess publication bias, publication bias was not conducted. Sensitivity analysis was
conducted to verify the robustness of the results. This was done to demonstrate the effect of each study on the ultimate result.
For this purpose, one of the studies was excluded and sensitivity analysis was conducted in its absence. Data from the study
were entered into Stata 12.0 software (StataCorp LP, College Station, TX) and RevMan 5.3.5 software (Copenhagen, The
Nordic Cochrane Center, The Cochrane Collaboration, 2015) for analysis.

3. Results
3.1. Features of Included Studies
In the primary search, 192 articles were qualified; 94 studies were iterated. The titles of 98 articles were investigated, and 56
studies were not related to this topic and were excluded. The full texts of 23 studies were investigated, and six studies were
selected for the meta-analysis (18-23). Figure 1 shows the stages of searching and selecting studies for the meta-analysis. The
number of participants included in the studies was 722 subjects (364 participants in PRP group and 358 participants in HA
group). The average number of subjects for each study was 120. The studies that were included had been conducted from
2008 through 2015. The features of the six studies that were included are shown in Table 1.

Figure 1. Flowchart of selection of included studies

Table 1. Characteristics of the studies that were included

Author Year Country Sample
size

Sanchez 2008 Spain 60

Cerza 2012
Ital
y

120

Raeissadat
201
5

Iran
150

Sanchez 2012 Spain 176

Spakova 2012
Slovak

ia

120

vaquerizo Spain 96

201
3
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3.2. Quality Assessment of Studies Included in the Meta-Analysis
The studies included in the meta-analysis were assessed in terms of quality by considering Cochrane collaboration risk of
bias. Figure 2 shows the results of the quality assessment. The Jadad scale was used to investigate the randomized clinical
trials that were included. According to this scale, one study scored 3, three studies scored 4, and two studies scored 5.
Considering the scores that were obtained, the six studies that we included were of good quality. Table 2 shows the scores of
the studies that were included based on the Jadad scale.

Figure 2. Risk of bias graph of the included studies

Table 2. Jadad score quality assessment of the included studies

Author Year
Randomizatio
n

Blindne
ss

Dropou
ts

Jaded
scores

Sanchez 2008 2 1 0 3

Cerza 2012 2 1 1 4

Raeissadat 2015 2 1 1 4

Sanchez 2012 2 2 1 5

Spakova 2012 2 1 1 4



Vaquerizo
2013

2 2 1 5
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3.3. Effectiveness of Platelet-Rich Plasma Compared to Hyaluronic Acid
To investigate the effectiveness of the PRP and HA methods and compare them, data related to the WOMAC outcome were
analyzed where SMD = -0.75% (95% CI = -1.33 to -0.18); this difference was significant because we did not include the zero
effect in this confidence interval and p = 0.000, and PRP was proved to be more effective. Figure 3 shows the general results of
the comparison of the effectiveness of the PRP and HA methods.

Figure
3. Forest plot of Standardized Mean Differences (SMD) and 95% confidence intervals (CIs) of Western Ontario and
McMaster University Arthritis Index (WOMAC), Platelet - Rich Plasma Compared to Hyaluronic Acid in the included studies

3.4. Sensitivity Analysis
Sensitivity analysis was conducted to investigate and verify the robustness of the results. For this purpose, we excluded
Cerza’s study because the results (SMD = -1.94) were more distant from the other studies. Then, the results were analyzed
for WOMAC outcome, and SMD = -0.52% (95% CI=-0.98 to -0.06) was observed. Considering this analysis, the SMD
increased. Figure 4 shows the sensitivity analysis for this meta-analysis.

Figure 4. Sensitivity analysis of studies included

3.5. Cumulative Meta-analysis
In routine meta-analysis studies, attempts are made to combine the information from various studies in one step and determine
their outcome. In routine meta-analysis, the order of the studies does not matter, and their final composition is the same for
any order. However, in cumulative meta-analysis, the order of studies is important, and the year of publication commonly is
used to arrange information. First, data related to previous studies are considered as the base, and, then, data related to later
studies are added. Data related to more recent studies are added to the previous data in this way. Naturally, by adding more
recent studies, the accuracy of the meta-analysis increases gradually, and, therefore, the calculated confidence range becomes
smaller and smaller. Adding the results of one study in the primary stages of estimation can displace the point estimation
significantly, since, compared to limited previous studies, the weight of the new study is significant. However, in later stages,
the estimates that are obtained by combining the data related to more studies that have significant weight, and adding recent
studies would barely affect the displacement of the point estimation significantly. To conduct cumulative meta-analysis, we
first ranked studies based on the year of publication. Then, the meta-analysis was conducted, and SMD did not change. The
results showed that PRP was more effective than HA. Figure 5 shows the cumulative meta-analysis.
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Figure 5. Cumulative analysis of studies included

4. Discussion
The findings of this systematic review and meta-analysis are related to efficacy of platelet-rich plasma compared to hyaluronic acid
in the treatment of osteoarthritis of the knee, and the WOMAC index was evaluated. Considering the results of this study,
compared to hyaluronic acid, the use of platelet-rich plasma is more effective for treatment of knee osteoarthritis (SMD = -0.75).
The results of a study conducted by Khoshbin et al. (2013) (24) showed that platelet-rich plasma is a better method than hyaluronic
acid. Furthermore, in another study conducted by Meheux et al. (2015) (25), the results showed that PRP was a better method for
the treatment of knee osteoarthritis than HA or placebo. The results of this study were in agreement with the results of the other
studies mentioned above. In a study by Chang et al. (2013) conducted using systematic review, 16 studies were investigated, and
their results showed that PRP was more effective than placebo or corticosteroids (26). In some studies, for non-surgical treatment
of knee osteoarthritis PRP and HA were used. In addition, there are not many studies that have compared the two methods. In
studies that have used the PRP method, symptoms such as pain management and improvement of quality of life have been
observed in patients (27). PRP injection for patients has shown that PRP has a greater effectiveness than HA for pain management
and articular function (28). Three groups of patients were injected with PRP or HA, and, at the 6-month follow-up, the results
showed that the younger patients had better articular function. When patients with knee osteoarthritis receive PRP injection, their
white blood cell count increases, and they usually suffer from increased inflammation of the neutrophil muscles (29). In a study by
Filardo et al. on the effect of PRP and HA on white blood cells, the results showed no statistically significant difference (30). In
some other studies, no effect was observed on the effect of PRP on the number of leukocytes compared to HA or placebo. This
study had some limitations, some of which were as follows: the studies included in the meta-analysis were conducted in different
levels of randomized clinical trials; for example, levels 1 and 2, which could create bias in selection. High heterogeneity was
observed (96.6%), which could have been the result of then different methodologies that were used in the studies. Our sample size
was small, and, for more accurate results, more studies should be conducted with larger sample sizes. This small sample size could
affect the effectiveness threshold (31). The quality of the studies used in the meta-analysis also could have affected the results that
were obtained. Some studies were of low quality with regard to quality assessment of articles, which, although not excluded from
the analysis, could affect the results. The data in the studies we used restricted the possibility of conducting an effectiveness
analysis with respect to gender. Only a few studies were included for the meta-analysis, and this did not provide the possibility to
conduct regression and publication bias assessments. Follow-up was conducted for a maximum of one year, so any long-term
effects are unknown.

5. Conclusions
The results of this review showed that PRP was more effective than HA. PRP and HA are considered as non- surgical
treatments for knee osteoarthritis. Using any of these methods has its own effects and complications. More studies should be
conducted in the future to judge the efficacy of the two methods for more than a year.
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