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ABSTRACT

Background: Recently, platelet-rich plasma (PRP) has been used as an alternative therapy for plantar
fasciitis (PF) to reduce heel pain and improve functional restoration. We evaluated the current
evidence concerning the efficacy and safety of PRP as a treatment for PF compared with the efficacy
and safety of steroid treatments.

Methods: Databases (PubMed, EMBASE, and The Cochrane Library) were searched from their
establishment to January 30, 2020, for randomized controlled trials (RCTs) comparing PRP with
steroid injections as treatments for PF. The Cochrane risk of bias (ROB) tool was used to assess the
methodological quality. Outcome measurements were the visual analogue scale (VAS), Foot and
Ankle Disability Index (FADI), American Orthopedic Foot and Ankle Society (AOFAS) scale, and
the Roles and Maudsley score (RMS). The statistical analysis was performed with RevMan 5.3.5
software.

Results: Nine RCTs (n=430) were included in this meta-analysis. Significant differences in the VAS
were not observed between the 2 groups after 4 [weighted mean difference (WMD)=0.56, 95%
confidence interval (95% CI): —1.10 to 2.23, P=.51, 1°=89%] or 12 weeks of treatment
(WMD=-0.49, 95% CI: —1.42 to 0.44, P=.30, 1°=89%). However, PRP exhibited better efficacy
than the steroid treatment after 24 weeks (WMD=-0.95, 95% CI: —1.80 to —0.11, P=.03, 1?°=85%)).
Moreover, no significant differences in the FADI, AOFAS, and RMS were observed between the 2
therapies (P>.05).

Conclusion: Limited evidence supports the conclusion that PRP is superior to steroid treatments for
long-term pain relief; however, significant differences were not observed between short and
intermediate effects. Because of the small sample size and the limited number of high-quality RCTs,
additional high-quality RCTs with larger sample sizes are required to validate this result.
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Introduction:

Plantar fasciitis (PF) is a common lesion that occurs in the heel, and approximately 11% to 15% of
adult foot symptoms require professional care.:4 Pain is intensified by prolonged weight bearing,
obesity, and gradually increased activity.>4! It is estimated that approximately 1 in 10 people
experience heel pain at some point. Although PF occurs at all ages, the highest risk of occurrence of
PF is 40 to 60 years of age, with no significant sex bias.[] The diagnosis of PF is mainly based on the
patient's history and clinical examination, and further investigation is rarely needed. In terms of
treatment, various methods have also been used in the treatment of PF, including nonsteroidal anti-
inflammatory drugs (NSAIDSs), corticosteroid injections, and nondrug approaches, such as ice packs,
shoe inserts, plantar fascia stretching exercises, extracorporeal shock wave therapy, and even surgical
treatment.’>81 It is reported that the symptoms will disappear after nonsurgical treatment in more than
80% of patients.[*] In 10% of patients, symptoms do not improve with conservative measures and
further develop into chronic diseases.2% In general, when these conservative treatments fail, injecting
steroids is considered an option.[*] However, steroid injections are often not successful after 1
injection and can thus require multiple injections, which may be associated with potential
complications, including plantar fascia rupture and fat pad atrophy.[213 Therefore, the study of
alternative therapies is important.

A local injection of platelet-rich plasma (PRP) is an emerging therapy for ligament pathologies and
recalcitrant tendons, including PF. PRP is prepared from autologous whole blood that contains an
increased concentration of autologous platelets. In the clinic, PRP has been widely applied to various
tissue injuries, such as osteoarthritis, muscle strain, bone healing, and tendon injury.22461 PRP has
also been used as an effective treatment modality in sports medicine to rehabilitate disabled
muscles.2 However, all of these approaches have resulted in inconsistent treatment response rates
in different clinical trials.

Recently, many studies have focused on the effectiveness of PRP as a treatment for PF; however, the
results are inconsistent. In addition, the relationships between PRP and pain relief and improvements
in functional restoration are unknown. Thus, we conducted a systematic review and meta-analysis to
further analyze the effects of PRP on functional restoration and pain control in patients with PF.

Material and methods:

According to the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
criteria, we created a prospective protocol, including objectives, literature-search strategies, inclusion
and exclusion criteria, outcome measurements, and methods of statistical analysis before
commencing the study.

Inclusion criteria

(1)The study compared PRP with a control (such as a corticosteroid, steroid, or glucocorticoid
treatment) in patients who were diagnosed with PF.

(2)The study was an RCT or prospective cohort study only.

(3)The major outcomes included the visual analogue scale (VAS), Foot and Ankle Disability Index
(FADI), American Orthopedic Foot and Ankle Society (AOFAS) scale, and the Roles and Maudsley
Score (RMS).

Exclusion criteria

(1)Articles were from the same institution, duplicated publications, or included the same data sets.
(2)No outcomes of interest were reported.

(3)Subjects had a traumatic disease, a history of surgical interventions, or systemic disorders such as
rheumatoid arthritis.

(4)Animal studies, case reports, and nonoriginal research (such as editorials, review articles, and
letters to the editor).
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Data were independently extracted by 2 authors (Yang and Cao). The demographic characteristics
(first author, publication year, location, sample size, average age, male/female ratio, intervention, and
study design) were extracted. All outcomes as mentioned above were extracted for meta-analysis.
Two independent reviewers (Pan and Zeng) evaluated the methodological quality of the included
studies using the risk of bias (ROB) tool provided by the Cochrane collaboration. The following 7
items were assessed in all included studies: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome assessments, incomplete outcome data,
selective reporting, and other bias. Each item was assigned a judgment of ““a high risk of bias (HRB),”
“an unclear risk,” or “a low risk of bias (LRB)” based on the data presented in the article.[*®] Namely,
the judgment was “high risk™ if the item was reported incorrectly. The judgment was “low risk” if the
item possessed sufficient and correct information. If the item possessed insufficient or unmentioned
information, the judgment was “an unclear risk.” An “unclear risk” judgment was also assigned if the
item was reported, but the ROB was unknown.

Results:

Ninety-five records were retrieved via database and manual searches. After thoroughly screening the
titles and abstracts, 56 records were excluded. The full texts of the remaining 26 articles were assessed.
Finally, 9 studies™™® 27 including 416 participants met the inclusion criteria and were included in the
meta-analysis

The characteristics of the included studies are listed in Table 1. Most injections were performed at
the point of maximum tenderness in the heel. In all 9 trials,[:>271 subjects were treated with PRP in
the experimental group. Therapies in the control group varied among the different studies. Control
subjects were treated with dexamethasone in 1 study,l** triamcinolone in 2 studies,?%%]
methylprednisolone in 5 studies, 20222426271 gnd an unidentified steroid in 1 study.?1 A combination
of local anesthetics, such as prilocaine or lidocaine, was applied in 6 trials,[X9-212425271 \whereas the
remaining 3 studies?2232%1 did not use this combination. Overall, 9 trialsi*®271 described the detailed
process used to produce PRP. Only the studies by Acosta-Olivo et all**l and Say et al?*! reported the
use of an activating agent to activate platelets. Most studies reported the use of anticoagulants during
the production of PRP.

We evaluated the methodological quality of all studies using the Cochrane ROB criteria. Randomly
generated sequences were judged as a LRB in 4 trials.[X%21:2227] However, 2 trials222%] used inadequate
randomization, leading to their categorization as a HRB. Other studies mentioned that the clinical
trial was randomized, but did not report further details. Two trialsi®22! described adequate allocation
concealment. Blinding of treating doctors, subjects, and outcome assessors were judged as a LRB in
2 trials, 12221 3 trials, [192922] and 3 trials, 222222 respectively. One triall] had a high risk of incomplete
outcome data due to a lack of details regarding adverse events. Two trials!*®2% had an unclear risk of
selective reporting bias. We did not identify other obvious sources of bias in the trials.

All pooled analyses were conducted using a random effects model because of significant statistical
heterogeneity. Nine trials (n=430) provided the data for the VAS used to compare efficacy. There
was no significant differences in the visual analogue scale scores were observed between the 2 groups
in the short term (WMD=0.56, 95% CI: —1.10 to 2.23, P=.51, 1°>=89%) and intermediate term
(WMD=-0.49,95% CI: —1.42 to 0.44, P=.30, I2=89%). However, PRP exhibited better long-term
efficacy than steroid treatments (WMD=-0.95, 95% CI: —1.80 to —0.11, P=.03, 1?°=85%).

Two trials (n=88) reported the FADI as the major outcome. No significant differences in the FADI
v;/ere observed between the 2 groups after 12 weeks (WMD=14.08, 95% CI: —11.57 to 39.73, P=.28,
12=99%;)

Three trials (n=138) reported the AOFAS scale score as the major outcome. No significant
differences in the AOFAS scale scores were observed between the 2 groups after 12 weeks
(WMD=0.94, 95% CI: —5.99 to 7.86, P=.79, 1?=81%);)

Two trials (n=138) reported the RMS as the major outcome. No significant differences in the RMS
were observed between the 2 groups after 6 months (RR=1.75, 95% CI: 0.27-11.38, P=.56, 1?>=90%:)
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A sensitivity analysis was performed by individually removing each study to determine whether the
pooled results changed. All results were stable, with the exception the AOFAS scale score. For the
AOFAS scale score, the difference between groups was no longer statistically significant after 1 study
was removed; in addition, the removal of another study from the AOFAS analysis reduced 1> to 0%
and resulted in a lack of a significant difference between groups. On the basis of the results of the
AOFAS analysis, PRP is equally effective for patients with PF.

DISCUSSION:

PF is common in general populations, particularly among overweight individuals and people who
spend a lot of time standing, and can have a serious effect on a person's life and work. The etiology
of PF is not fully understood and may be multifactorial.[222%) Numerous therapies have been reported,
but the available evidence supporting a preferred treatment is inadequate or even conflicting. Steroid
injections are considered one of the first-line treatments and have been found to produce satisfactory
short-term results by blocking the inflammatory response and improving local edema, swelling, pain,
and foot function. Unfortunately, steroid injections have been reported to be related to abscesses,
osteomyelitis, fat pad atrophy, and plantar fascia tears.[2%21

PF is considered a degenerative tissue condition in many studies rather than original inflammation at
the site of the plantar fascia at the tuberosity of the calcaneus.**4 Due to the small tear of the fascia
that cannot heal, collagen denaturation occurs in these lesions. As the normal fascia and surrounding
tissue are replaced by angiofibroblastic hyperplastic tissue, the lesion sites do not show inflammatory
cell invasion, the histological features of chronic PF.E2% The cytokines and growth factors present
in PRP may play an important role in the treatment of PF. PRP is rich in transforming growth factor,
vascular endothelial growth factor, and platelet-derived growth factor. In addition, PRP also has some
anti-inflammatory and pro-inflammatory cytokines and interleukins, such as interleukin 4, 8, 13,
interferon-o, and tumor necrosis factor-a.**! The combination of these growth and anti-inflammatory
components is necessary to initiate the healing stages and to reverse the degenerative process at the
base of the plantar fascia.** The plantar fascia is inaccessible to high concentrations of platelets and
growth factors because of hypovascularity and hypocellularity; however, PRP injections enable
delivery directly to the lesion site.*] Platelets contain dense and alpha granules; alpha particles can
release stored platelet-derived growth factors after platelet stimulation, and platelet-derived growth
factors can promote angiogenesis and fiber repair. Therefore, local injection of PRP promotes the
repair of the plantar fascia.24]

Our primary concerns in treating PF are pain relief and functional improvement, which are also the
main concerns of patients. In this meta-analysis, we did not observe a significant difference in pain
relief between PRP and steroids in the short (2 to 4 weeks: WMD=0.56, 95% CI: —1.10 to 2.23,
P=.51, I2=89%) or intermediate term (4-24 weeks: WMD=-0.49, 95% CI: —1.42 to 0.44, P=.30,
12=89%). However, PRP displayed better long-term efficacy in relieving pain (>24 weeks:
WMD=-0.95, 95% CI: —1.80 to —0.11, P=.03, I2=85%). Recent studies have shown that PRP can
increase collagen gene expression and production of vascular endothelial growth factor to promote
tendon healing.E7 High concentrations of PRP can be effective in recruiting regenerative cells and
increasing angiogenesis.[*8 The presence of growth factors in the PRP allows the regenerative process
to begin shortly after administration. This process may require a minimum time period to achieve its
maximum clinical efficacy, which may explain the equivalent short-term effects of PRP and steroids
and the improved long-term effects of PRP. Because the steroid group did not display differences in
the FADI (WMD=14.08, 95% CI: —11.57 to 39.73, P=.28, 12=99%), AOFAS (WMD=0.94, 95%
CI: —5.99 to 7.86, P=.79, 1°=81%), or RMS (RR=1.75, 95% CI: 0.27-11.38, P=.56, 1°=90%), we
concluded that PRP and steroids have similar effects on functional improvement.

Conclusion:

As shown in our meta-analysis, significant differences in short-term (2—4 weeks) and intermediate-
term (4-8 weeks) pain relief were not observed. However, PRP had better long-term efficacy in
relieving pain (>24 weeks). In addition, no differences in functional improvement were observed

Vol.31 No. 11 (2024) JPTCP (581 -587) Page | 584


https://jptcp.com/index.php/jptcp/issue/view/79
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R28
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R29
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R30
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R31
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R4
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R32
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R32
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R33
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R34
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R35
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R36
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R34
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R37
https://pmc.ncbi.nlm.nih.gov/articles/PMC5682822/#R38

Role Of Platelet-Rich Plasma As A Treatment For Plantar Fasciitis

between PRP and steroid treatments. Considering the long-term effectiveness of PRP, we recommend
the use of PRP as the preferred treatment for PF. Additional high-quality RCTs with more patients
and a uniform scoring standard are needed to confirm the effectiveness and safety of PRP and steroids
as treatments for PF.
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