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ARTICLE INFO ABSTRACT

Keywords: Both researchers and clinicians have exhibited growing interest in the use of platelet-rich
Platelet-rich plasma plasma (PRP) and other autologous products for a variety of clinical conditions. Newly
Injections published data suggest that PRP injections can be an effective complement to conventional
Knee management strategies for knee osteoarthritis (OA) and chondropathy. Using a systematic
Osteoarthritis review approach, we sought to synthesize the published data on the duration of clinical effect
Regenerative medicine of PRP on knee OA and chondropathy. We systematically searched PubMed for all reports

published in any language between the earliest available date and July (fourth week) of 2015
using the following key words: platelet, rich, plasma, knee, and osteoarthritis. If double-blind
randomized, controlled trials were not available, we included other clinical trials and
observational studies. We further searched for the association of the same keywords (platelet,
rich, plasma, knee) and chondropathy. After reviewing abstracts, we acquired full-text papers
where appropriate. We categorized the level of evidence for the duration of treatment efficacy
according to Guyatt and coauthors. Twenty-four relevant studies encompassing 2,385 patients
were included in the review. Studies reported clinical outcomes from intra-articular injection
of PRP or recounted autologous products. The results showed a consistent improvement in
patient pain scores and functional indexes for 6 months after initiation of injections. The
residual clinical effect was typically observed beyond 6 months of follow-up in most of the
studies. Pain and functional scores decreased after 12 months of follow-up but remained
higher than the base scores in the majority of studies. Some suggested that annual injections
improved treatment outcomes after 18 months of follow-up. Data from available clinical
reports suggest that the PRP administration results in decreased pain and enhanced functional
status. The duration of beneficial clinical effects after administration of PRP or recounted
autologous products for patients with knee OA and chondropathy was stable up to 6 months
following completion of regenerative therapy. The pain and functional scores worsened after
12 months of follow-up but were still better than pre-injection scores according to the majority
of publications. The analysis is limited by the wide variability of available studies.
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Introduction

Knee cartilage counteracts pressure to bony parts of the joint
when exposed to compressive and shearing forces that
are inevitably present with movement in the knee joint."
Radiography, magnetic resonance imaging, ultrasonography,
arthroscopy, and other diagnostic modalities can detect
degenerative changes in cartilage (chondropathy).” Degener-
ative changes in cartilage, synovia, and bony elements of the
knee joint are typically asymptomatic in early stages.’
Progression of chondropathy and underlying bone pathology,
commonly secondary to aging, overuse, or trauma, usually
results in symptomatic knee osteoarthritis (OA).

Knee OA is a disease of the entire joint, not just cartilage,
that involves synovia, menisci, ligaments, and subchondral
bone.” The exact causes are not completely identified, but are
believed to be a consequence of biomechanical forces, meta-
bolic disarrays, overuse, or trauma.' The pain and joint
stiffness experienced by patients result from damage to these
tissues. Disease onset is gradual. Progression of knee OA is
associated with a worsening structural and metabolic envi-
ronment in the knee joint, accompanied by knee pain, joint
effusion, and local hyperthermia in advanced cases.

Eventually, knee OA becomes a disease of the entire body
because progressive degeneration in the knee joint negatively
affects physical performance and creates limitations in rou-
tine activities. These changes, in turn, may trigger a chronic
pain disorder. The chronic pain is typically much more than a
painful sensation; it is accompanied by anxiety, depression,
occupational and social problems, dependence on medica-
tions, and potential adverse effects of treatment. There is
currently no cure for OA."

Knee OA typically is discovered in middle age and affects
50% of the population aged 65 years and older. According to a
report from the centers for disease control and prevention,
the prevalence of symptomatic OA is as high as 16.7% in all
individuals older than 45 years.' It is 1 of the 5 top causes of
disability.* Estimated hospital expenditures of total knee joint
replacements are $28.5 billion in the United States." The
direct health care costs likely represent only a small portion
of the economic effect of OA. Estimating the overall economic
effect of knee OA on workforce efficiency, absenteeism, and
necessary help within households as well as the effect of
decreased physical activity on cardiovascular, endocrine, and
other organ systems is difficult.” Published causes of death
secondary to knee OA do not include, for example, the
number of people who die of the complications of nonster-
oidal anti-inflammatory drugs used for the knee OA.”

Management of knee OA remains less than satisfactory,
despite the use of comprehensive treatment that includes
physical rehabilitation, manipulation, and oral and paren-
teral drugs. Benefits of arthroscopic surgery are unclear, and,
even if present, last less than 2 years.® The definitive treat-
ment remains knee replacement, which is not without
adverse effects and limitations.”

Intra-articular knee injections have been used for the treat-
ment of knee arthritis for more than a century. The first
available report of intra-articular knee injection was published
in 1897, approximately 3 centuries after initial experiments on

injections in humans and approximately 40 years after inven-
tion of the hollow needle.® Corticosteroids and hyaluronic acid
are the most commonly injected agents for knee OA.° Despite
their widespread use, corticosteroid injections appear to be
predominantly appropriate for knee OA with synovitis. Their
clinical effect is typically only a few weeks, according to most
studies,” and, according to some reports, up to 24 weeks."’

Viscosupplementation has been considered a safe and
efficacious treatment for symptomatic knee OA. Effects char-
acteristically are sustained up to 6 months after injection,
according to most of the systematic reviews, including a
recent evidence-based summary of high-quality, placebo
(normal saline)-controlled trials."* Viscosupplementation
has insignificant and clinically inapt benefit and unfavorable
side effects according to other systematic reviews."? Dissat-
isfaction with treatment outcomes for knee OA has prompted
an intensive search for alternative injectable treatment
agents that can intensify the restorative reactions in synovia,
cartilage, bone, meniscal tissue, ligaments, and knee joint
tissues affected by injury or degeneration.*®

Platelet-rich plasma (PRP) and recount autologous products
(eg, platelet lysates, conditioned serum, selected growth
factors, and peripheral blood stem cells) have garnered
attention because they use the patient's own cells and PRP
growth factors are contained in platelet alpha-granules.
Agents prepared from a patient's own cells are believed to
provide an environment that may be beneficial to reparative
processes because of supraphysiologic concentrations of these
products.™* Intra-articular use of autologous biologic products
applied directly to the synovia, cartilage, bone, meniscal
tissue, or ligament is expected to stimulate a natural regener-
ative process.”” Experimental studies propose that PRP
injections may foster regeneration of the entire joint environ-
ment, including, but not limited to, cartilage, bone, and
synovia.">'° Newly published data suggest that PRP injections
can effectively complement conventional management strat-
egies of knee OA and chondropathy.”®*>?°3! However, the
duration of clinically meaningful benefits remains unclear.

Objectives

We used a systematic review methodology to analyze available
clinical studies reporting on the duration of clinical effects of
PRP in patients with knee OA and knee chondropathy.

Methods

We systematically searched PubMed for all reports published
in any language between the earliest available date and July
(fourth week) of 2015 using the following keywords: platelet,
rich, plasma, knee, and osteoarthritis. The following is an
example of the primary query performed for the PubMed
database: (“platelet-rich plasma”’[MeSH Terms| OR (“platelet-
rich”[All Fields] AND “plasma”[All Fields]) OR “platelet-rich
plasma”[All Fields] OR (“platelet’]All Fields] AND “rich”
[All Fields] AND “plasma”[All Fields]) OR “platelet rich
plasma”[All Fields]) AND (“osteoarthritis, knee”[MeSH Terms]
OR (“osteoarthritis”[All Fields] AND “knee”[All Fields]) OR “knee
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osteoarthritis”[All Fields] OR (“knee”[All Fields] AND “osteoar-
thritis”[All Fields]). We searched primarily for randomized,
controlled trials (RCTs). If double-blind RCTs were not available,
we included retrospective studies and other clinical trials. We
furthermore extended the search for the association of the
same keywords (platelet, rich, plasma, and knee) and chondr-
opathy using the secondary query: (“platelet-rich plasma”[MeSH
Terms] OR (“platelet-rich”[All Fields] AND “plasma”[All Fields])
OR “platelet-rich plasma”[All Fields] OR (“platelet’[All Fields]
AND “rich”[All Fields] AND “plasma”[All Fields]) OR “platelet
rich plasma”[All Fields]) AND (“knee’[MeSH Terms]) OR
(“knee”[All Fields] OR “knee joint”’[MeSH Terms] OR (“knee”[All
Fields] AND “joint”[All Fields]) OR “knee joint"[All Fields]) AND
(“cartilage diseases’[MeSH Terms| OR (“cartilage”[All Fields]
AND “diseases”[All Fields]) OR “cartilage diseases”[All Fields]
OR “chondropathy”[All Fields]).

After reviewing abstracts, we acquired full-text articles
wherever appropriate. We categorized the level of evidence
for the duration of treatment efficacy according to Guyatt
et al*’ (Table 1). This approach to classifying the evidence
considers the study type and quality. Moreover, 2 of
the authors (D.S. and LL.) independently performed the
search and extracted data from articles, with disagreements
resolved by the other 2 authors (S.N. and A.C.).

Search results

The primary query yielded 117 records. The secondary
query yielded 23 records. The collected literature focused
on PRP and recounted autologous products for treatment of
knee OA and chondropathy. A total of 24 relevant studies
encompassing 2315 patients were included in the analysis
(Figure; Table 2). The analysis focused on the duration of
treatment effects of PRP or recounted autologous products
injections for knee OA. Although the outcome measure-
ments in these studies varied significantly, all were
assessed using conventional pain and function scales. The
volume of blood used for PRP preparations, methods of PRP
preparations, presence of white blood cells and other cell
types, type of anticoagulant, number and timing of knee
injections, and other functions varied significantly between
studies.

Discussion

The perpetual quest for injectable agents for management
of pain and dysfunction associated with knee OA has

Table 1 - Levels of evidence and recommendations.

Grade of Benefits vs risk and burdens Methodological quality of Implications
recommendation or supporting evidence
description
1A/strong Benefits clearly overweigh risk RCTs without important limitations Strong recommendation,
recommendation, and burdens, or vice versa or overwhelming evidence from can apply to most
high-quality observational studies patients in most
evidence circumstances without
reservation
1B/strong Benefits clearly overweigh risk RCTs with important limitations Strong recommendation,
recommendation, and burdens, or vice versa (inconsistent results, methodological can apply to most
moderate-quality flaws, indirect, or imprecise) or patients in most
evidence exceptionally strong evidence from circumstances without
observational studies reservation
1C/strong Benefits clearly overweigh risk Observational studies or case series Strong recommendation,
recommendation, and burdens, or vice versa but may change when

low, or very low-
quality evidence

2A/weak Benefits closely balanced
recommendation, with risk and burdens
high-quality
evidence

2B/weak Benefits closely balanced
recommendation, with risk and burdens
moderate-quality
evidence

2C/weak Uncertainty in the estimates,
recommendation, benefits, risk and burden;

low-quality or
very low-quality
evidence

benefits, risk, and burden may
be closely balanced

RCTs without important limitations
or overwhelming evidence from
observational studies

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect or imprecise) or
exceptionally strong evidence from
observational studies

Observational studies or case series

stronger evidence
becomes available

Weak recommendation,
best action may differ
depending on patients'
or societal values

Weak recommendation,
best action may differ
depending on patients'
or societal values

Very weak
recommendation, other
alternatives may be
equally reasonable

Adapted from Guyatt et a

1'32
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resulted in an array of novel regenerative medicine choices:
PRP, platelet lysates, conditioned serum, selected growth
factors, peripheral blood stem cells, and others assumed to
provide a plausible environment for reparative processes
in the degenerating or injured knee joint.' The straight-
forward reasonability of this concept, strong support
from experimental studies, wide use in sports medicine,
and relative ease of preparation of an injectate has
increased the popularity of PRP use in the management of
knee OA.*!

Initial clinical studies published in 2010 demonstrated that
PRP might be a feasible management option for the pain and
functional disability accompanying knee OA.**** The number
of publications has grown significantly since then.*” Pain,
function, and quality of life for patients with knee OA treated
with PRP were assessed in a number of reviews. Studies and
reviews of the clinical evidence suggest that PRP could be a
feasible treatment option for temporarily alleviating pain and
improving function as well as improving quality of life. How-
ever, the duration of effects of PRP and recounted autologous
products either has not been assessed systematically or was
not included in all of the available publications.**>?9-3

Our investigation systematically explored the duration of
effects of PRP and recounted autologous products (Table 2).
The results showed a consistent and clinically significant
improvement in pain scores and functional indexes for at
least 6 months in all included studies.**°® Moreover 2 studies
that involved further assessment of mid-term outcomes
reported a sustained effect at 8.6 and 9 months, respectively,
after initiation of injection therapy.’>** Nine of the studies
reported decreased therapeutic effect at 6 months from the
start of injection therapy, but in most of the studies, the pain
and functional status scores did not fall below baseline scores
acquired before the first injection.?*35:38:40:4143,4447.51 Aythors
of one of the recent RCTs stated that the outcomes were
furthermore improved at 18 months by annual repetition of
the PRP treatment.**

Table 2 - The duration of clinical effect of platelet-rich plasma and related autologous preparations for patients with knee

osteoarthritis and knee chondropathy.

Source Type of study Level of Sample Duration of
evidence size clinical effect
1. Al-Ajlouni et al*° Prospective open-label study 2A n = 160 12 mo
2. Cerza et al”/ RCT 1A n = 120 6mo
3. Filardo et al*® RCT 1A n =192 12 mo
4. Filardo et al*’ Prospective observational study 1B n =90 9 mo
5. Filardo et al* RCT 1B n = 109 12 mo
6. Filardo et al*! RCT 1B n =144 12 mo
7. Forogh et al* RCT 1B n=44 6 mo
8. Gobbi et al*? Observational study 1C n =50 12 mo
9. Gobbi et al** RCT 1B n=93 12 mo
10. Gormeli et al* RCT 1A n =162 6 mo
11. Guler et al*® Observational study 1C n=132 6 mo
12. Hart et al*/ Observational study 1C n =50 12 mo
13. Jang et al*® Prospective observational study 1C n =65 8.8 mo
14. Kon et al** Prospective observational study 1C n = 100 6 mo, worse at 12 mo,
but not back to the
basal level
15. Kon et al*’ Prospective comparative study 1B n = 150 6 mo
16. Li et al*° RCT 1B n =30 6 mo
17. Mangone et al”* Observational study 1C n=72 6 mo, worse at 12 mo,
but not back to the
basal level
18. Patel et al*” RCT 1A n=78 6 mo
19. Raeissadat et al”® Observational study 1C n =60 6 mo
20. Raeissadat et al*® RCT 1B n = 160 12 mo
21. Sampson et al** Prospective observational study 1C n=14 12 mo
22. Say et al** Observational prospective 1B n =90 6 mo
23. Spakova et al*® Prospective observational study 1B n =120 6 mo
with control group
24. Torrero et al*® Observational study 1C N =30 6 mo
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Our analysis is limited by the wide variability of the
available studies. Overall, the variability in the duration of
therapeutic effects is related to variability in study design.
Other variables possibly affecting the duration of clinical
effects are related to specific autologous product preparations
(eg, volume of blood used for PRP preparations, methods of
PRP preparation, white blood cells count in the injectate, and
type of anticoagulant used) and treatment techniques (num-
ber and timing of knee injections, patient use of nonsteroidal
anti-inflammatory drugs, frequent use of opioids in the
United States compared with other countries, and use of
physical therapy and other treatment modalities). The dura-
tion of clinical effects depends on patient characteristics as
well. These include age, sex, body mass index, presence of
clinical depression, and worker compensation status and
were not consistently reported in the studies.

Author conclusions

The data from available clinical reports suggest that the
duration of beneficial clinical effects of PRP or recounted
autologous products injection (decreased pain and enhanced
functional status) for patients with knee OA and chondrop-
athy remained stable from the end of the regenerative
therapy up to 6 months of follow-up. Pain and functional
scores worsened after 12 months of follow-up, but they were
still better than preinjection scores in most publications. The
analysis is limited by the wide variability of available studies.
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