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Clinical therapy of platelet-rich plasma vs
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Abstract \
Objective: Knee osteoarthritis (KOA) is the most common degenerative disease of the joints caused by articular cartilage injury, |
degeneration of joint edges and hyperplasia of subchondral bone. The purpose of this study is to investigate the efficacy and safety of
clinical therapy of platelet-rich plasma vs hyaluronic acid injections in patients with KOA.

Methods: \We systematically investigated Pubmed, Embase, and the Cochrane Library for all related articles published through May
2020. Any study was included that compared the effect of platelet-rich plasma (PRP) and hyaluronic acid (HA) in patients with KOA.
The search terms included “platelet-rich plasma,” “PRP,” “hyaluronic acid,” “HA,” “knee,” “osteoarthritis,” “arthritis,” “KOA”. Review
Manager 5.3 was used to analyze and calculate data regarding these outcome indicators.

Results: In this study,

1. Six randomized double-blind controlled trials were included, including 338 patients in the PRP group and 323 patients in the HA
group.

2. Meta-analysis results showed that the Western Ontario and MacMaster Universities Osteoarthritis Index (WOMAC) Total Score
was differed significantly between the PRP and HA groups at the 1, 6, 12months follow-up (MD=3.39, 95% Cl: 2.85-3.92,
P < .05). In a comparison of Physical function scores at the 12 months follow-up, PRP improved knee function scores more than
HA (MD = 3.28; 95% Cl: 2.13-4.43; P <.05). However, International Knee Documentation Committee (IKDC), Tegner Activity
scores, EuroQol visual analogue scale (EQ-VAS), and Adverse Events (AEs) were all not significantly different (P> .05).

3. Results showed that compared with HA, PRP had significant advantages in relevant improving knee function and quality of life.
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evidence.

Universities Arthritis Index.

Abbreviations: AEs = adverse events, BMI = body mass index, DB-RCT = double-blind randomized controlled trail, EQ-VAS =
EuroQol visual analogue scale, HA = hyaluronic acid, IKDC =
osteoarthritis, MD = mean difference, PRP = platelet-rich plasma, RR = relative risk, WOMAC = Western Ontario and McMaster

Keywords: hyaluronic acid, knee osteoarthritis, meta-analysis, platelet-rich plasma, systematic review

Conclusion: In improving knee function and quality of life, PRP showed superiority over HA in long-term follow-up from Wé”\\
designed double-blind trials, but a large number of high-quality multi-center studies are still needed to provide more sufficient |

International Knee Documentation Committee, KOA = knee

1. Introduction

Knee osteoarthritis (KOA) is a very common chronic degenera-
tive disease, and its characterized by varying degrees of cartilage
degeneration, cartilage exfoliation, and subchondral bone
hyperplasia.l'! In addition, the degeneration of cartilage is
mainly manifested with pain, stiffness, swelling, restriction of
joint motion.?! Moreover, this disease has a significantly impact
on patient’s quality of life and loss of function, and it has become
the most common public health issue in the elderly."®! According
to the Osteoarthritis Society International, non-surgical treat-
ment rather than surgery as the first recommendation therapeu-
tics for KOA. Non-surgical treatment includes oral anti-
inflammatory drugs, exercise, physical therapy, and intra-
articular injections, depending on the severity and compliance
of articular cartilage.'* The relevant literatures report>~*! that its
can relieve pain symptoms and improve joint function in patients
with KOA, which emphasizes the importance of conservative
therapeutics in the treatment of KOA.

Although the above non-surgical therapies are beneficial to a
certain degree of arthritis, there are no non-surgical or surgical
interventions proven to alter the process of degenerative joint.!”!
In recent years, platelet-rich plasma (PRP) or hyaluronic acid
(HA) are the most extensive applications for intra-articular
injection in alleviating pain and improving function.'® However,
a recent systematic review could not recommend the use of HA,
which remains a matter of debate for effectiveness of hyaluronic
acid.”! Compared to HA, many systematic reviews suggest that
injection of PRP can reduce inflammatory factors and synovial
fluid in an arthritic joint. Moreover, several studies have shown
PRP injections represent an effective and safe therapy, without
increased risk of adverse events (AEs) in the treatment of
osteoarthritis of the knee.!'®! PRP is described as an autologous
blood product, including multiple growth factors and concen-
tration of platelets. It had been used to treat different
degeneration diseases, which included the bone, cartilage, and
soft tissues injury. In some randomized prospective studies, anti-
inflammatory and tissue regeneration effects of PRP on joint
cartilage, tissues recovery have been shown, especially treatment
option in mild to moderate stage KOA.[1-12!

There exist considerable controversy with regard to the
application of PRP or HA injections. Many studies have focused
on the comparion of PRP with HA for KOA to determine which
was more effective, and have not achieved consensus in terms of
their mechanisms.!"3 In some experimental studies comparing
the effective of proliferation and differentiation of cartilage cells
in PRP and HA treatment have shown that PRP can significantly
improve cell mobility, but there is no systematically evidence-
based demonstrate any advantage when compared with HA.
Therefore, the aim of this study is to investigate the efficacy
and safety of intra-articular injection of PRP compared with HA.
A large sample of clinical studies will be conducted in the future to

providing an evidence-based clinical guidance for the treatment
of KOA. At the same time, we hope to strengthen the health
education for the elderly, especially for the patients with knee
osteoarthritis, and develop good living habits, to reduce the
incidence of osteoarthritis.

2. Materials and methods

According to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Statement criteria, we performed
strictly a prospective protocol to ensure a more precise conclusion
could be made and accepted as a means to guide decision.

2.1. Search strategy

To identify all possible articles, Pubmed, Cochrane library,
Embase, and Medline were investigated until May 2020 according
to the Cochrane Collaboration guidelines. The following keywords
were used in the search “platelet-rich plasma” or “PRP” and
“hyaluronic acid” or “HA” and “knee osteoarthritis” or “KOA”
or “knee” or “osteoarthritis” or “arthritis”. No language
exclusions were applied. Two reviewers independently assessed
the identified articles according to the title and abstract. They
resolved any disagreement through discussion.

2.2. Inclusion and exclusion criteria
Studies were included based on the following inclusion criteria

1. double-blind randomized clinical study with knee osteoarthri-
tis and
2. compared platelet-rich plasma and hyaluronic acid alone.

Exclusion criteria were

1. retrospective and nonrandomized studies and
2. unable to obtain results and relevant data.

2.3. Outcome measures

The primary important outcome were the Western Ontario
and MacMaster Universities Osteoarthritis Index (WOMAC),
Physical function scores. The secondary outcomes were
the International Knee Documentation Committee (IKDC), EuroQol
visual analogue scale (EQ-VAS), Tegner Activity scores, and AFs.

2.4. Quality assessment

]

According to the Cochrane Collaboration “Risk of bias,” we
assessed the quality of the studies using the following 8 items:
adequate sequence generation, allocation concealment, blinding
of participants, blinding of investigators, blinding of assessors,
incomplete outcome data inexistent or addressed, free of selective



Gong et al. Medicine (2021) 100:12

reporting, and free of other bias. The 2 reviewers independently
assessed each study and determined whether there was a high,
low, or uncertain risk of bias. A third reviewer resolved any
disagreements when consensus was insufficient to do so.

2.5. Data extraction

Two reviewers independently extracted the general data in this
study, including author, year, sample size, PRP or HA
interventions, patient age, sex, and body mass index (BMI),
and follow-up periods, radiographic classification, and clinical
items such as WOMAC, Physical function, IKDC, EQ-VAS and
Tegner scores, and AEs. If the relevant data had not been
reported, the authors may be contacted by email or in other
means to try to obtain the missing contents.

2.6. Statistic analysis
All included data were analyzed using the Review Manager 5.3

software, with risk ratios and 95% confidence intervals being

www.md-journal.com

determined for binary variables. The relative risk (RR) was used
to evaluate the effects of binary variables, the effect size was
calculated with mean difference (MD) when the same outcome
was measured by the same scale at the end of intervention. In
addition, for homogeneous data sets, I* < 50% were used as the
test standards. When the above statistical conditions were met, a
fixed-effects model was used for the meta-analysis because the
pooled effect sizes were relatively homogenous. If the above
standards did not conform, the homogeneity of the pooled effect
size was not ideal, and a random effects model was applied.
P <.05 would be considered statistically significant."'*!

2.7. Grading the quality of evidence

The grading of recommendations assessment, development, and
evaluation (GRADE) method was used to evaluate the quality of
meta-analysis. Levels of quality of evidence were defined as high,
moderate, low, and very low. All operations are on this page:
https://gradepro.org/.

.g Records identified through searching Additional records identified
_§ database(PubMed, Cochrane Library, through other sources(n=0)
= and Embase)(n=1056)
5
) v v
fo—_ Records after duplicates removed
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(n =698) abstracts assessment(n=655)
|
S y
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£ for eligibility > reasons (n=37)
3 (n=43) No double-blinded RCT(n=20)
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Figure 1. Flow diagram of study selection.
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Characteristics of the included studies.

Author (Year) Sex Groups and K-L Clinical
Study (M/F) Age, Mean (SD) interventions BMI (kg/m?) Grade outcomes Follow-up
Kuan-Yu Lin 2019 DB-RCT 29/58 PRP:61.17 (13.08);  PRP:31;HA:29;NS:27  PRP:23.98 (2.62); LI WOMAC, IKDC 12 mo
HA: 62.53 (9.9); HA:26.26 (2.99);
NS: 62.23 (11.71) NS: 24.98 (3.12)
Wen-xing Yu 2018 DB-RCT ~ 148/140  PRP+HA:46.5 (7.5); PRP-+HA:96; NC LIV WOMAC, Physical 12 mo
PRP: 46.2 (8.6); PRP:104;HA:88 function, AEs
HA:51.5 (9.3)
Ke Su 2018 DB-RCT 33/49 PRP:50.67 (8.70); PRPA:27; PRP:28.19 (1.31); I, WOMAC, Physical 18 mo
PRPg:54.16 (6.56); PRPB:25;HA:30 PRPg:28.17 (1.43); function, VAS, AEs
HA:53.13 (6.41) HA:28.69 (1.13)
Gokay Gormeli 2015 DB-RCT 72/90 PRP3:53.7 (13.1); PRP3:39; PRP3:28.7 (4.8); LIV EQ-VAS, IKDC 6 mo
PRP;:53.8 (13.4); PRP:44;HA:39; PRP;:28.4 (4.4);
HA:53.5 (14); NS:40 HA:29.7 (3.7);
NS:52.8 (12.8) NS:29.5 (3.2)
Di Martino 2019 DB-RCT  100/67 PRP:52.7 (13.2); PRP:85;HA:82 PRP:27.2 (7.6); PRP:2.0 (1.1); EQ-VAS,IKDC, 24 mo
HA:57.5 (11.7) HA:26.8 (4.3) HA:2.0 (1.0) Tegner, AEs
Giuseppe Filardo 2012 DB-RCT 68/41 PRP:55;HA:58 PRP:54;HA:55 PRP:27;HA:26 PRP:2.2; IKDC, Tegner 12 mo
HA:2.1

AE = adverse events, BMI = body mass index, DB-RCT = double-blind randomized control trial, EQ-VAS = EuroQol visual analogue scale, HA = hyaluronic acid, IKDC = International Knee Documentation
Committee, K-L = Kellgrenand Lawrence grading scale, NC = not clear, NS = normal saline, PRP = platelet-rich plasma, Tegner = Tegner Activity Score, WOMAC = Western Ontario and McMaster Universities

Osteoarthritis Index score.

3. Results

3.1. Literature search and study characteristics

A total of 1056 potential studies were identified with the first search
strategy. The titles of 698 studies were investigated, and 695
studies were not related to this topic and were excluded. Of these,
43 studies were included according to the eligibility criteria, and 6
studies™ 2% were selected in final quality assessment and data
extraction. The process of selection and inclusion studies are
shown in Figure 1. Analysing the basic characteristics of the
included studies, all studies clearly stated that they were double-
blind randomized clinical study, for a total of 661 patients (338
participants in PRP group and 323 participants in HA group). The
ratio of patients included in the study was 1:1. The studies that were
included had been conducted from 2012 through 2019 years. It
was found that the ages were mainly in the 45 to 65 years range, the
Kellgrenand Lawrence grading scale grading scale was I to IV, and
the follow-up period was 6 to 24 months. In the 6 studies, baseline
materials of the patients were comparable, both P>.05. The
features of the 6 studies that were included are shown in Table 1.

3.2. Quality assessment

All included studies were double-blind randomized controlled
trials.'*2%" However, there were no detailed descriptions on
other biases. In 2 of the trials, there was incomplete outcome data
provided with respect to participant or personnel information,
. . . . . [18-20] .
resulting in a high risk of performance bias. In total, 4 trails
lost some patients during follow-up.!"*'”~'* All the results of the
quality assessment are shown in Figures 2 and 3.

3.3. GRADE level of evidence

The GRADE level of evidence was low for each outcome. As
shown in Table 2, the main reasons for a reducing level were high
heterogeneity and possible publication bias.

4. Outcomes of the meta-analysis

4.1. WOMAC total scores

A total of 2 studies™>'”! reported WOMAC Total scores at 1
month after treatment. The heterogeneity test indicated that the
homogeneity was good (I*=0%, MD = 1.33, 95% CI: 0.43—
2.23, P=.004<.05); 2 studies!™>!”! reported WOMAC total
scores at 6months after treatment. The heterogeneity test
indicated heterogeneity (I>=0%, MD = 4.79, 95% CI: 4.00—
5.59, P<.05); 3 studies>~'"! reported WOMAC Total scores at
12 months after treatment. The heterogeneity test suggested a low
degree of homogeneity (I>=0%, MD = 3.85,95% CI: 2.66-5.04,
P<.05). A fixed-effects model was used for meta-analysis. The
subgroup analysis results showed that the WOMAC Total Score
of the group receiving PRP compared with HA was statistically
significantly different at 1, 6, 12 months after treatment. (Fig. 4).

4.2. WOMAC physical function total score

A total of 2 studies!">*®! reported comparisons of the WOMAC

Physical function Total Scores at 12 months after treatment. The
heterogeneity test indicated that the homogeneity was good (I* =
0%), and a fixed-effects model was used for meta-analysis. There

Random sequence generatin (selection bias)
Allocation conceaiment (selection bias)
Blinding of participants and personnel (perormance bias)

Blinding of outcome assessment (detection bias) _
Incomplets outcome data (atirion bias)
Sslactive aparting parting bias)

Other bias I ]

0% 25% 50% 75%  100%

| [l Lowrisk of bias [CJunciear risk of sias [ High risk of bias

Figure 2. Risk of bias assessment.
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Figure 3. Risk of bias summary.

was significant difference between these 2 groups, and the results
showed that the score improvements of PRP was better than HA
(MD: 3.28, 95% CI: 2.13-4.43, P<.05) (Fig. 3).

4.3. IKDC score

Several studies!'>182% reported the subjective IKDC scores. The

heterogeneity test suggested a high degree of homogeneity (I*=
56%, 75%, 79%), and a random-effects model was used for
meta-analysis. We can find that patients in the PRP group showed
no significant difference in these scores than those in the HA
group at 2 months (MD=-0.58, 95% CI: —5.78-4.62, P=.83),
6 months (MD=6.51, 95% CI: —0.01-13.03; P=.05), and 12
months (MD=5.72, 95% CI: —5.16-16.59, P=.30) (Fig. 6).

4.4. EQ-VAS score

Two studies'®'! reported the EQ-VAS at 6months after
treatment. The heterogeneity test suggested a high degree of
homogeneity (I*=91%), and a random-effects model was used
for meta-analysis. There was no significant difference between
these 2 groups, and the results demonstrated that the PRP
injections and HA injections were similar in treatment KOA (MD
= 6.26, 95% CI: —2.76-15.27, P=.17) (Fig. 7).

www.md-journal.com

4.5. Tegner activity score

Tegner Activity Score was reported in 2 studies'*?" and showed

that recovery of patients treated with PRP injections and HA
injections had no significant difference after treatment (MD = —
0.10, 95% CI: —0.23-0.43, P=.55, I’=0%). However, there
was no a significant of heterogeneity, and a fixed-effects model
was used for meta-analysis. (Fig. 8)

4.6. Adverse events

Three studies™®'7'"! reported the comparison of AEs of PRP

injections and HA injections on KOA. The heterogeneity test
showed that the homogeneity was a low degree (I*=45%), and a
fixed-effects model was used for meta-analysis. The results
demonstrated no significant difference between PRP compared
with HA (RR: 0.88, 95% CI: 0.60-1.29, P=.52), concluded that
PRP and HA had similar safety profiles. The main types of
adverse reactions were hypertension, diarrhea, vomiting, rash,
proteinuria, fatigue, and worsening of pain and swelling, without
serious adverse events reported. (Fig. 9)

5. Discussion

Due to the increase in the average age of the active population,
knee arthritis is the most common degenerative joint disorder in
the elderly, which has a significant impact on society and
economy. The main symptoms are pain and disability, which
greatly reduces the quality of life of patients.*!! As a chronic
degenerative joint disease, the incidence of KOA is increasing
because of the increase in activities, ages, BMI, and trauma.*?!
The etiology and pathogenesis of KOA are still not clear, and the
main pathologic change is hyperosteogeny, articular cartilage
degeneration and decrease of the number of cells in cartilage./*?!
At present, there are many non-surgical and surgical treatments
for KOA, which only relieve symptoms and improve the quality
of life, but they can not completely cure the disease. Currently,
non steroidal anti-inflammatory drugs are widely used in the
treatment of knee osteoarthritis, and it has potential negative
effects and lacks clear clinical efficacy data, which limits its
application.”* Therefore, finding a suitable treatment to relieve
pain and improve the state of cartilage has been the focus and
difficulty of clinical research.

Degeneration of articular cartilage is the fundamental reason
for the development of KOA. The focus of current treatment is
how to repair damaged cartilage and prevent further injury./!
Relevant literature finds that growth factors play a decisive role in
the expression of chondrocytes, such as transforming growth
factorB, platelet derived growth factor, insulin-like growth
factors, and fibroblast growth factor, et al.?®! PRP is a kind of
blood product with high concentration of platelets, leukocytes
and a large number of growth factors, which can play an
important role in stimulating cell proliferation and differentia-
tion, promoting angiogenesis and accelerating tissue repair. PRP
can be converted into a large number of collagen fibers, forming
fibrin network scaffolds, which can maintain the number of
platelets and ensure high growth factor in the knee joint.!"*! At
the same time, it comes from the patients themselves, does not
have immune rejection and disease infection, and has a low
degree of damage. It has become an important treatment for the
KOA.P”! However, it takes a long time for PRP to promote
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PRP HA Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 WOMAC 1 months
Ke Su 2018 1954 167 25 182 1.74 30 348% 1.34[0.44,224) —&—
Kuan-Yu Lin 2018 81 1776 31 762 1966 28 03% 043[}9.02 998 * >
Subtotal (95% CI) 56 59 352% 1.33[0.43,2.23] <=
Heterogeneity: Chi®= 0.03, df=1 (P = 0.86); F= 0%
Test for overall effect: Z= 2.90 (P = 0.004)
1.2.2 WOMAC 6 months
Ke Su 2018 158 145 25 1104 157 30 445%  4.76[3.96, 5.56] =l
Kuan-Yu Lin 2019 947 1831 31 023 1897 29 03% 9.24[-0.21,18.69 +
Subtotal (95% CI) 56 59 44.8% 4.79[4.00,5.59] <
Heterogeneity: Chi®= 0.86, df=1 (P = 0.35); F= 0%
Test for overall efiect: Z= 11.78 (P < 0.00001)
1.2.3 WOMAC 12 months
Ke Su 2018 102 254 25 648 207 30 185% 3.72[2.48,4.96] =
Kuan-Yu Lin 2019 108 1953 31 334 2001 29 03% 7.56[-2.46,17.59) ‘
Wen-xingYu2018 1596 1649 104 1101 1685 88 1.3% 4.95[0.21,9.69) >
Subtotal (95% CI) 160 147 20.0% 3.85[2.66,5.04] =i
Heterogeneity: Chi*= 0.78, df= 2 (P = 0.68); F= 0%
Test for overall effect: Z=6.33 (P < 0.00001)
Total (95% CI) 272 265 100.0% 3.39[2.85,3.92] <
i oL I TN

estior overall effect £=12. < U -
Testfor subaroun difierences: Chi*= 32.59, df= 2 (P < 0.00001). F= 93.9% Favours HA Favaurs PRP
Figure 4. Forest plot and meta-analysis of WOMAC Total score (1, 6, and 12months).
PRP HA Mean Difference Mean Difference
_Study or Subgroup _Mean __ SD_Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI

Ke Su 2018 513 232 25 184 226 30 89.2% 3.29[2.07 451]
Wen-xing Yu 2018 10.02 1201 104 683 1259 88 10.8% 3.19[0.31,6.69) *
Total (95% Cl) 129 118 100.0% 3.28[2.13,4.43] ~-
Heterogeneity: Chi*= 0.00, df= 1 (P = 0.96); *= 0% 4 2 3 2 i

Test for overall effect: Z= 5.59 (P < 0.00001)

Favours HA Favours PRP

Figure 5. Forest plot and meta-analysis of Physical function total score (12months).

cartilage regeneration and repair, and different amounts of
leukocytes can be produced during PRP preparation, so PRP
injection may aggravate the inflammatory response of knee
joint.”*®! Recently, HA injections have proven effective for
maintaining adequate nutrition and characteristics for cartilage,
lubricating joints to reduce and prevent inflammatory reactions,
without increasing the risk of intra-articular infection, which can
provide adequate nutrition for cartilage. With the passage of
time, the decrease of the dosage in the joint cavity and the
continuous disintegration of the joint matrix will reduce the
clinical effect of HA.!*’! As shown by previous studies, although
they have been widely used and recognized in the treatment of
KOA, there also exist considerable controversies with regard to
the application of PRP injections and HA. Most of the previous
studies have shown that PRP is superior to HA for patients with
KOA.PY PRP is an effective and safe alternative therapy for long-
term pain relief and functional improvement in patients with
KOA. However, the previous conclusions were reached on the
basis of the inappropriate selection strategies, a limitation
number of trials; Consequently, we hypothesized that PRP
may influence pain and function better than HA as a ways of
treating KOA, and as such, we performed a best-evidence
synthesis of meta-analysis to ensure a more reliable conclusion.

To enhance the reliability of our conclusion, all of the studies
we included in this meta-analysis were double-blind, randomized,
and clinical trials. In this study, the primary outcome were the
WOMAC, Physical function scores, and the secondary outcomes
were IKDC, EQ-VAS, Tegner scores, AEs. This subgroups
outcome showed PRP can reduce WOMAC scores more than HA
for KOA at 1 month, 6 months, and 12 months after treatment. In
terms of the improved Physical function score, PRP compared
with HA, showed that there was no significant difference after
treatment, which may suggest that PRP compared with HA may
be a better treatment for patients with long-term knee joint pain
and function improvement in the future. Ke et al"”! conducted an
RCT investigating the effect of PRP injections and HA injections
suggested that there were significant improvements, and PRP
patients had significantly superior WOMAC and Physical
function scores than were observed in HA, which showed PRP
injections improve clinical outcomes more effectively than HA
injections. From the results of IKDC scores, of the 6 studies
comparing PRP with HA, 4 provided the IKDC score, it was
found that there was no significant difference between PRP
compared with HA for KOA at 2month, 6 months, and 12
months after treatment. In terms of the improved EQ-VAS Score,
PRP injections compared with HA, both can improve patients’
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Testfor overall effect. Z=0.22 (P =0.83)
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Test for overall effect: Z=1.96 (P = 0.05)

1.1.3 IKDC 12Zmonths

Giuseppe Filardo 2012 147 1628 54 143 1758 55 124% 0.40 [-5.96, 6.76]
Kuan-Yu Lin 2019 1422 1613 31 271 1469 29 11.1% 11.51[3.71,19.31]
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Testfor overall effect: Z=1.03 (P = 0.30)

Total (95% CI) 379 373 100.0% 3.73[-0.95,8.41]
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Figure 6. Forest plot and meta-analysis of IKDC score (2, 6, and 12months).
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Figure 7. Forest plot and meta-analysis of EQ-VAS score (6 months).
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Figure 8. Forest plot and meta-analysis of Tegner Activity score.
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Figure 9. Forest plot and meta-analysis of adverse events score.
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health-related quality of life, showed that there no significant
difference between them after treatment. Gormeli et all'®
compared the effectiveness of PRP injections as well as HA
injections in different stages of KOA, and found PRP injections
was useful in achieving better clinical results for patients with
early OA. The meta-analysis results showed that no significant
difference was found in the Tegner scores and AEs, whether PRP
or HA was applied for KOA, indicating that the side effects of the
2 treatments was not different. Alessandro et al"®! reported an
RCT investigating of the adverse events and patient satisfaction
of PRP injections and HA injections, few patients showed nausea,
vomiting, and knee of pain and swelling, without serious adverse
events reported, which indicated both treatments were safety in
the treatment of KOA over time. In this meta-analysis, we
included 6 studies, including the longest follow-up time of 1
article was 24 months, and the shortest follow-up time of 1 article
was 6 months. Given the long follow-up period, this suggested
that the results of meta-analysis were more reliable.

A large number of basic, preclinical and clinical studies have
been carried out in the early stage, which showed that PRP was
effective in the treatment of KOA. Platelet rich plasma can
promote trauma, skeleton and muscles to repair, and have
antibacterial properties, which contributes to prevent infec-
tion.*!! Racissadat et al’®?! reviewed the effects of PRP injection
compared to HA for KOA in a one-year randomized clinical trial
performed in 2014. The study showed that PRP led to significant
pain score and SF-36 improvement in patients with poor quality
of life, at the 12-month follow-up. Compared to HA, PRP was
more efficacious and a therapeutic option in select patients with
KOA. Similar results were obtained in a randomized prospective
study. Kavadar et al®® found the PRP was an effective and
reliable treatment for functional status and pain in moderate knee
osteoarthritis. In another study by Spakova et al** in 2012, 120
patients in 2 groups underwent PRP injections or HA injections
and were followed up at 2, 6 months after the treatment. At the
end of the follow-up, similar improvements were observed in
WOMAC and Numeric Rating Scale scores in both groups, and
no severe AEs were observed. However, there were no
statistically meaningful differences advocating that PRP was
better than HA in efficiency or safety for KOA. Although most of
the previous clinical studies have shown that PRP was superior to
HA for PRP injections in pain relief and functional improvement
in patients with KOA. there was no consensus in terms of pain
relief and function recovery, which was better, and lack of
systematic evaluation of high quality trials.*>! The role of HA
should not be underestimated in reducing pain and improving the
viscoelasticity of synovial fluid, which was helpful to improve the
viscoelasticity of the synovial fluid, reduce the inflammatory
reaction, antioxidation and promote the synthesis and metabo-
lism of cartilage. In previous years, there have been an increasing
number of experimental studies on the mechanisms of PRP and
HA for KOA, which have been discussed in depth and showed
that PRP was more effective in improving cell mobility.*®!

5.1. Strengths and limitations

This study is the first systematic evaluation of high quality of the
efficacy and safety of PRP compared with HA for KOA. A
strengths of this investigation is that trails included are all
randomized double-blinded design. The results of this study may
have promising effects for the clinical application of PRP.
Nevertheless, this quality of meta-analysis has some certain
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limitations. First, the number of included trials with double-
blinded design was relatively small, which may increase the
heterogeneity and affect our results. Second, the results of studies
failed to directly compare the efficacy of the PRP injections and
HA injections. Third, the sample size and indicators of the each
study was insufficient, which had the potential to increase the
significant heterogeneity. Lastly, a funnel plot could not be drawn
to analyze the publication bias, and it weakened our ability to
draw a precise conclusion.

6. Conclusions

Based on this systematic evaluation and meta-analysis, compared
with HA injections, PRP injections can improve WOMAC Total
Scores and Physical Function Scores. However, in terms of the
incidence of IKDC, Tegner scores, EQ-VAS Scores, and AEs, PRP
injections is not significantly different from HA injections, which
makes our hypothesis appearing not to be confirmed. In future
research, more long-term, multicenter, large sample sizes will be
conducted to confirm the efficacy and safety of the PRP injections
in relieving pain and function improvement. In general, the
results need to be further verified by a larger high-qulity study ata
later stage.
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