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Background: There is a cohort of patients in whom hip preservation surgery is not indicated, because they have developed signs
of early osteoarthritis (OA), and nor can they have a hip replacement, as they are too early in the disease process. Management of
this cohort of patients is not standardised and both pharmacological and nonpharmacological measures are utilised to reduce
pain. Interventions available for early OA include intra-articular injections of steroids, viscosupplementation and more recently
platelet-rich plasma (PRP). However, the use of PRP in hip OA has not yet been studied systematically.

Purpose: To assess intra-articular PRP as a therapeutic intervention for hip OA, including the duration of efficacy, influence of
dose and composition of PRP, and the incidence of adverse effects.

Study Design: A systematic review and meta-analysis; Level of evidence, 4.

Methods: We performed literature searches on the MEDLINE, EMBASE, CINAHL, WEB OF SCIENCE, COCHRANE, and SCO-
PUS databases, and the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines were fol-
lowed. Data were pooled using random-effects meta-analysis. We assessed the quality of the included studies using the
methodological index for non-randomized studies instrument, with an additional assessment for randomized controlled trials
with the revised Cochrane risk of bias tool for randomized trials. This is the first study to concisely collate the available data
on the use of PRP in hip OA.

Results: Eight studies were included in the analysis, with data from a total of 331 patients. PRP significantly reduced pain com-
pared with the baseline at multiple time points, with the greatest effect at the 1- to 2-month follow-up, but PRP significantly
improved function only at the 1- to 2-month follow-up. A significantly larger reduction in pain was achieved with a single injection
of PRP compared with multiple injections, a total injected dose of PRP \15 mL compared with �15 mL, and use of a leukocyte-
poor PRP preparation compared with leukocyte-rich PRP. There were no lasting adverse effects.

Conclusion: Low- and moderate-quality evidence suggests that PRP reduces pain and improves function at the end-point follow-
up of studies compared with the baseline. Moderate-quality evidence suggests that a larger reduction in pain is achieved with
a single injection of PRP compared with multiple injections, and low-quality evidence attributes a larger reduction of pain with
a total injected dose of PRP \15 mL compared with �15 mL and using leukocyte-poor PRP compared with leukocyte-rich PRP.

Keywords: hip joint; injection; intra-articular; osteoarthritis; platelet-rich plasma

Hip osteoarthritis (OA) is a progressive degenerative dis-
ease involving the articular cartilage and surrounding
structures of the hip,17 resulting in pain and dysfunction,
often beyond the confines of the hip.13 It is one of the
most prevalent disabling musculoskeletal problems, affect-
ing 11% of adults in England.23 While end-stage hip OA is

successfully treated by total hip arthroplasty,8 the
National Institute for Health and Care Excellence
(NICE) guidelines include nonpharmacological and phar-
macological management for earlier states of OA.21 One
such option is an intra-articular injection of corticosteroid,
considered an adjunct to the core treatments and providing
immediate, albeit short-term, pain relief.39 This has led to
research into other injectable therapies for hip OA,12

although these have not yet appeared in routine use and
have not been recommended by the NICE guidelines in
the United Kingdom.
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One of the interventions that has gained significant
popularity over the past decade is platelet-rich plasma
(PRP). PRP is an autologous product derived from whole
blood that contains elevated platelet levels,16 as well as
higher concentrations of growth factors, including plate-
let-derived growth factor (PDGF), transforming growth
factor b, and vascular endothelial growth factor.22 There
are several PRP collection protocols and preparation char-
acteristics available from many commercial systems.9 The
main steps involved in the production of PRP are shown in
Figure 1. Generally, the production of PRP requires the
collection of whole venous blood, which is then mixed
with an anticoagulant prior to centrifugation.18 A single
or double centrifugation process is then performed to sepa-
rate the erythrocytes and concentrate the platelets. The
concentrated platelets are found with leukocytes in the
‘‘buffy coat,’’5 from which various methods can be used to
isolate the platelets with or without leukocytes. The plate-
lets can then be activated with calcium chloride or applied
directly without activation.

PRP can be categorized into several different types
based on differences in platelet isolation and activation
method, centrifugation speed, and collection systems
—and multiple classification systems exist.25 One impor-
tant categorization of PRP is into leukocyte-rich or
leukocyte-poor PRP, defined as having a leukocyte concen-
tration above or below the baseline, respectively.15 The
presence of leukocytes has been associated with elevated
catabolic cytokines, which may partially antagonize the
anabolic cytokines contained within platelets.32 Regardless
of the preparation system, PRP universally contains supra-
physiological amounts of platelets and growth factors and
has been shown to have an overall anti-inflammatory effect
and a positive effect on chondrogenesis,33 indicating its use
as a therapeutic intervention for OA.

While multiple studies have been performed to look into
the use of PRP to treat knee OA,34 there have been fewer
looking specifically at hip OA, recommended to be kept sep-
arate from knee OA by the European League Against
Rheumatism because of differences in anatomy, develop-
ment, and treatment applicability.38 Studies that do focus
on hip OA have varying conclusions, with controlled stud-
ies typically using a comparator of hyaluronic acid
(HA)—itself an emerging injectable. Therefore, the aims
of this systematic review and meta-analysis were as fol-
lows: (1) Assess the efficacy of intra-articular PRP on
patient-reported outcomes for hip OA; (2) determine the
duration of efficacy after PRP injections; (3) assess the
influence of composition and dosage of PRP on efficacy;
and (4) review the incidence of adverse effects from PRP
therapy.

METHODS

This systematic review and meta-analysis was conducted
in accordance with the Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis Protocols checklist27

(see Appendix 1, available in the online version of this arti-
cle), following advice from the Cochrane Handbook.11 The
study was registered on the PROSPERO database (ID:
CRD42021245553).

Figure 1. Flowchart of the main steps involved in the pro-
duction of platelet-rich plasma.
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Literature Search

We conducted a literature search using MEDLINE (via
PUBMED), EMBASE (via OVID), CINAHL (via EBSCO-
host), WEB OF SCIENCE, COCHRANE, and SCOPUS
databases from database inception to December 2, 2020.
No language restrictions were applied, and our search terms
were a combination of Medical Subject Headings terms and
keywords relating to PRP, OA, and the hip joint (see Appen-
dix 2, available online). The reference lists of included stud-
ies were also searched to find additional studies that were
not identified by our initial search. We attempted to contact
authors of conference abstracts and clinical trials found in
the search to include further studies.

Study Selection

After deduplication, 2 authors (A.L., J.B.Z.) independently
screened all potentially eligible studies. We included studies
that assessed the use of intra-articular injections of PRP as
a stand-alone treatment in the treatment of hip OA in
adults that reported a patient-reported outcome at any
time point as well as the dosage of PRP used and any treat-
ment complications. We excluded studies that used PRP in
augmentation to arthroscopy or as an intraosseous injec-
tion, as well as any animal studies or those not published
in English. Disagreements were resolved through discus-
sion, and a third reviewer (V.K.) made the final decision
in the event no consensus was reached.

Data Extraction

The following data were extracted from eligible studies:
study details—title, authors, publication year, study
design, study setting, and inclusion/exclusion criteria; par-
ticipant information—sample size, mean age, sex ratio,
and hip OA severity; intervention—dose, frequency of
administration of PRP injections, and information regard-
ing the preparation methods of PRP; the effect size and P
values of both primary and secondary outcome measures
for patients treated with PRP from baseline to follow-ups,
and adverse effects. Where data were not reported, authors
were contacted to obtain the relevant information.

Quality Assessment

The quality of the included studies was assessed indepen-
dently by the 2 authors using the methodological index
for non-randomized studies (MINORS) instrument.30 Stud-
ies were assessed through 12 items (8 items for noncom-
parative studies), each of which was given a score out of
2 based on whether the item was reported and adequate.
In addition, randomized controlled trials (RCTs) were
assessed with the revised Cochrane risk of bias tool for ran-
domized trials.31 This tool included 5 domains, each of
which was assessed to determine an item as low ( 1 ),
high (2), or some concerns (?) over the risk of bias. The
overall risk of bias was judged to be low if each domain
was assessed as ( 1 ), some concerns if at least 1 domain
was assessed as (?) but no domains were assessed as (2),

and high risk if 2 or more domains were marked as (?),
or if 1 or more domains were marked as (2). Risk of bias
plots were made using the robvis web app.19 Any disagree-
ment was discussed and a third reviewer (V.K.) resolved
any outstanding conflicts.

Data Analysis

The results of the studies were analyzed in RStudio Ver-
sion 1.3.1093 (RStudioTeam, 2020). For continuous out-
comes, data were preprocessed to obtain mean 6 SD
using the estimation by Wan et al,36 if not already recorded
within the original papers. Outcomes were expressed as
the mean difference (MD) or the standardized mean differ-
ence (SMD) depending on the similarity of the used scales.
We used the I2 statistic to measure heterogeneity between
studies, with a value\50% representing low heterogeneity
and a value .75% indicating high heterogeneity. The out-
comes were pooled using a random-effects model. A sub-
group analysis was performed to identify any sources of
heterogeneity.

RESULTS

Literature Search

A flow diagram of studies found is presented in Figure 2.
After reading the full text, 8 studies1,3,4,6,7,26,29,35 were
included for the final analysis. Five studies were reported
to be RCTs.3,4,6,7,35 All 5 studies compared PRP with HA,
and 1 study additionally compared a combined PRP 1

HA treatment.4 Three studies were nonrandomized clinical
trials. Two studies evaluated PRP in a single patient
cohort26,29 and 1 study compared PRP with combination
treatments of PRP 1 cortisone and PRP 1 cortisone 1

recombinant IL1R-antagonist1 as a retrospective non-
randomized intervention study. Authors of 3 studies were
contacted to request further information regarding the
composition of PRP used, 1 of which responded.

Participants

Of participants who received PRP treatment alone, a total of
331 patients were analyzed. There were 50.5% men and
49.5% women, with a mean age of 59.8 6 11.5 years.
Patients were included based on both the clinical criteria
and a radiological grading system, with 7 of the 8 studies
using the Kellgren and Lawrence (K-L) classification sys-
tem. Of the patients, 19% were grade I, 35% grade II, 28%
grade III, and 18% grade IV. Sánchez et al26 classified hips
with the Tönnis scale, with 30% grade 2 and 70% grade 3.

Intervention

PRP was prepared using a single spin technique in 3 of the
8 studies,1,26,35 with the rest employing a double spin pro-
cedure. Most studies involved a total of 3 intra-articular
injections at 1-week intervals, with 2 studies29,35 using
a single injection, and Baltzer et al1 reporting 6 injections.
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A range of 2 to 8 mL of PRP was injected per injection, giv-
ing a total dosage ranging from 6 to 24 mL of PRP. Five
studies1,6,26,29,35 prepared leukocyte-poor PRP, with the
other 33,4,7 using leukocyte-rich PRP.

Outcomes

All studies assessed pain reduction using a 10-cm visual
analog scale (VAS). In addition, 5 studies3,4,7,26,35 recorded
the Harris Hip Score (HHS), 54,6,7,26,35 recorded the West-
ern Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), and 129 recorded patient outcomes using
the Hip disability and Osteoarthritis Outcome Score
(HOOS). Five studies1,4,26,29,35 reported proportions of res-
ponders to treatment, defining responders as those experi-
encing a reduction in pain intensity .20% to 50%, varying
between studies. The total length of follow-ups ranged
from 4 to 14 months after the last PRP injection.

Quality Assessment

The MINORS scores of the included studies are shown in
Appendix 3 (available online). Seven of the 8 stud-
ies3,4,6,7,26,29,35 included clear aims and outcomes, and the
design was prospective in 6 studies.3,4,6,7,26,35 A summary
of the risk of bias of the included RCTs is shown in Appen-
dix 4 (available online). Two RCTs7,35 were judged to have

some concerns overall, with the other 3 RCTs3,4,6 judged to
be at high risk of bias overall.

Pain Assessment (VAS)

All studies reported VAS scores, with a significant reduc-
tion of VAS scores at the endpoint follow-up compared
with baseline scores (MD, 21.599 [95% CI, 22.326 to
20.872]; P =.001) (Figure 3). There was significant hetero-
geneity (x2 = 28.96 [df = 7]; I2 = 75.8%). Reported VAS
scores were grouped into 5 time points after treatment:
immediate (1-2 weeks), early (1-2 months), midterm (3-4
months), late (6 months), and long term (12 1 months).
A statistically significant VAS reduction was seen at early,
late, and long-term follow-ups, with significant heteroge-
neity at all time points except for the early follow-up (x2

= 4.23 [df = 4]; I2 = 5.4%) (Figure 4). There was a varying
effect of OA severity on VAS scores between studies. Three
studies4,29,35 found greater improvement with early OA (K-
L grades I-II) over severe OA (K-L grades III-IV), with 2
further studies6,7 demonstrating that pain effects were
maintained long term in a cohort mainly with early OA,7

but they disappeared at the 12-month follow-up in a cohort
with mainly severe OA.6 Sánchez et al26 used the Tönnis
scale and found that 10 of the 11 patients who did not
respond to treatment (27.5% of patients overall) had

Figure 2. Flowchart of the selection process according to the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement. OA, osteoarthritis; PRP, platelet-rich plasma.
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Tönnis grade 3 hips. However, 2 studies1,3 found no corre-
lation between the VAS and the K-L grade, with Battaglia
et al3 showing a more profound short-term reduction in the
VAS with K-L grade IV OA compared with K-L grade III
OA, although these differences were not present by the
12-month follow-up. A short-term effect with severe OA
was also noticed by Singh et al,29 where there was no dif-
ference between patients with early or severe OA in terms
of the proportion of responders at 12 weeks.

Function Assessment

Seven of the 8 studies3,4,6,7,26,29,35 reported an outcome mea-
sure that wholly or partially covered function. SMDs were
calculated for WOMAC–function, HOOS–Activities of Daily
Living, and HHS scores. There was no significant difference
in function scores at the endpoint compared with the base-
line (SMD, 21.755 [95% CI, 23.953 to 0.442]; P = .098) (Fig-
ure 5). When pooling effects at different time points,
a statistically significant improvement in function was only
seen at the early follow-up (SMD, 20.784 [95% CI, 21.118
to 20.450]; P = .003), with no significant heterogeneity at
this timepoint (x2 = 4.90 [df = 4]; I2 = 18.4%) (Figure 6).
There was limited reporting on function outcomes stratified
by initial OA severity, with conflicting findings from studies.
Similar to VAS scores, Singh et al29 found an improvement
in function only with K-L grades I-II, with no improvement
at any time interval in patients with K-L grades III-IV. How-
ever, Battaglia et al3 found no difference in the temporal var-
iation of the HHS between any K-L grade OA.

Effect of PRP Dose on Efficacy

Subgroup analyses were performed to investigate the effect
of injection number and total dose PRP injected on end-
point VAS scores compared with the baseline. Subgroups
were formed based on whether single or multiple PRP
injections were administered and whether \15 mL or
�15 mL of PRP was injected in total, designated as low
and high doses, respectively. The test for injection number
differences showed a statistically significant quantitative

subgroup effect (P = .006), with a greater reduction in
the VAS score seen after a single injection (MD, –2.496
[95% CI, –5.377 to 0.384) compared with multiple injec-
tions (MD, –1.359 [95% CI, –2.243 to 0.475]) (Figure 7A).
In addition, studies that gave a single injection were homo-
geneous (x2 = 0.49 [df = 1]; I2 = 0%), while significant het-
erogeneity remained among the studies giving multiple
injections (x2 = 18.96 [df = 5]; I2 = 74%).

The results of the subgroup analysis for total dose differen-
ces also showed a significant quantitative subgroup effect (P =
.029), with a greater reduction in the VAS score after a low
total dose (MD, 22.166 [95% CI, 23.693 to 20.639]) com-
pared with a high total dose (MD, 21.081 [95% CI, 21.487
to 20.676]) (Figure 7B). Heterogeneity remained among low
dose studies (x2 = 9.39 [df = 3]; I2 = 68%) but disappeared
among high dose studies (x2 = 1.05 [df = 3]; I2 = 0%).

Effect of PRP Composition on Efficacy

A subgroup analysis was performed to investigate the effect
of PRP composition on endpoint VAS scores compared with
the baseline. Subgroup analyses were formed based on
whether leukocyte-poor or leukocyte-rich PRP was injected.
The test for subgroup differences showed a significant sub-
group effect (P = .022), with a greater reduction in VAS
scores after leukocyte-poor PRP was administered (MD =
21.959 [95% CI, 23.098 to 20.819]) compared with leuko-
cyte-rich PRP (MD = 20.958 [95% CI, 21.591 to 20.325])
(Figure 8). Heterogeneity disappeared among the 3 stud-
ies3,4,7 that used leukocyte-rich PRP (x2 = 0.55 [df = 2];
I2 = 0%) but remained among studies that used leukocyte-
poor PRP (x2 = 17.52 [df = 4]; I2 = 77%).

Adverse Effects

Seven of the 8 studies1,3,4,6,7,26,35 reported the presence or
absence of adverse effects, 4 of which1,4,6,35 did not observe
any adverse effects among patients treated with PRP. In
the other 3 studies,3,7,26 postinjection pain was reported
in patients, which universally was transient and self-limit-
ing. In addition, 2 individual events—1 mild rash and 1

Figure 3. A forest plot for the visual analog scale (VAS) scores at the endpoint. IV, inverse variance; PRP, platelet-rich-plasma.
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Figure 4. A forest plot for the visual analog scale (VAS) scores at immediate (1-2 wk), early (1-2 mo), midterm (3-4 mo), late (6
mo), and long-term (12 1 mo) follow-up. IV, inverse variance; PRP, platelet-rich-plasma.

Figure 5. A forest plot for the function scores at the endpoint. HHS, Harris Hip Score; HOOS–ADL, Hip disability and Osteoar-
thritis Outcome Score–Activities of Daily Living; IV, inverse variance; PRP, platelet-rich-plasma; SMD, standardized mean differ-
ence; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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superficial hematoma—were reported, both of which spon-
taneously resolved without long-term complications.

DISCUSSION

This systematic review and meta-analysis aimed to assess
the efficacy of PRP as a treatment for hip OA, including
any effects of posttreatment duration, dosage, and compo-
sition on efficacy. The use of stand-alone PRP injections
in the hip OA-specific context is an emerging concept,
with the present study suggesting that PRP is beneficial
and safe for patients, with demonstratable reductions in
pain over a few months.20,37 The present study demon-
strates the beneficial effect of PRP in a larger group (N =
331 patients), including an RCT conducted after the previ-
ous reviews had been published.35 It utilized a comprehen-
sive, systematic search strategy to identify all the available
evidence in the main electronic databases. There was a sig-
nificant improvement in pain outcomes as measured by the
VAS scale at the endpoint compared with the baseline,
with a peak improvement at the midterm (3-4 mo) follow-
up, although this was not significant. While there was
also a trend for functional scores to improve at the

endpoint compared with the baseline, this was not signifi-
cant, with a significant improvement only seen at the early
(1-2 mo) follow-up. This is in contrast to the literature on
the use of PRP for knee OA,28 where the function may be
significantly improved even at the 12-month follow-up.
However, PRP metrics may be crucial in providing this
sustained improvement in function, with a potential criti-
cal dose needed with knee OA2 yet to be achieved with
hip OA. In addition, patients with hip OA tend to be youn-
ger than those with knee OA,10 and while joint stability
matters more in the knee, range of motion is more crucial
in the hip.24 Therefore, there is a need to focus on hip OA
as a stand-alone disease when considering the use of PRP,
rather than extrapolating based on results with knee OA.

Although data reporting was too limited to perform
a subgroup analysis stratified by OA severity, findings
between studies provided conflicting indications about
the effect of OA severity on outcomes. While 2 studies1,3

found no correlation between posttreatment outcomes
and initial OA severity, most studies found that patients
with early OA (K-L grades I-II or Tönnis grade 2) had
a greater beneficial effect on outcomes, which was main-
tained long term at the 12-month follow-up. Nonetheless,
there may still be a short-term benefit of PRP even in

Figure 6. A forest plot for the function scores at immediate (1-2 wk), early (1-2 mo), mid (3-4 mo), late (6 mo), and long-term
(12 1 mo) follow-ups. HHS, Harris Hip Score; HOOS–ADL, Hip disability and Osteoarthritis Outcome Score–Activities of Daily Liv-
ing; IV, inverse variance; PRP, platelet-rich-plasma; SMD, standardized mean difference; WOMAC, Western Ontario and McMas-
ter Universities Osteoarthritis Index.
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patients with severe OA, with 2 studies3,29 finding a rela-
tively greater reduction in pain at short-term follow-up
in hips with severe OA compared with those with early
OA. Future trials should report outcomes stratified by
OA grade to establish whether the efficacy of PRP does dif-
fer between OA severity and whether there is a short-term
benefit when severe OA is treated with PRP.

This study is novel in that it used outcome measures at
baseline as the comparator with posttreatment outcomes,

unlike previous reviews that use a control group with injected
HA. Intra-articular HA injections are a separate emerging
treatment for hip OA and do not provide a true gold standard
against which PRP can be compared. Few clinical trials
have compared PRP injections with control treatments—such
as acetaminophen, nonsteroidal anti-inflammatory drugs
(NSAIDs), and corticosteroid injections—combined with phys-
ical therapy, which form the mainstay of nonoperative hip OA
management according to current recommendations.21

Figure 7. (A) A subgroup analysis for endpoint VAS scores with a single versus multiple injections of PRP. (B) A subgroup analysis for
endpoint VAS scores with a high versus low total dose of PRP. IV, inverse variance; PRP, platelet-rich-plasma; VAS, visual analog scale.
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In addition, this is the first study to assess the effect of
PRP dosage, injection number, and leukocyte concentra-
tion in the management of hip OA. When PRP was given
as a single injection, a low total dose (\15 mL), or a leuko-
cyte-poor preparation of PRP, there was a trend for
a greater improvement of pain outcomes. Adverse effects
in all studies were temporary and self-limiting and did
not affect reported outcomes.

There are several limitations to this study. This review
included 8 articles analyzing 331 patients treated with
PRP, reflecting the very small number of trials that exist.
Only 2 studies adopted a double-blind approach, which
when combined with the use of baseline scores in the
meta-analysis, could present potential bias in outcome
measurement. In addition, there may be a bias arising
from selective reporting of data, as we cannot exclude the
possibility of studies failing to find an effect of PRP treat-
ment and thus remaining unpublished.

Hip OA characteristically involves inflammation and sub-
sequent degeneration of articular cartilage,17 with the aim of
therapeutic intra-articular injections being to directly sup-
press the inflammation in the joint space. Trials assessing
the efficacy of injected PRP therapy should therefore include
an objective outcome measure assessing the direct effect of
PRP on the articular cartilage using biomarkers or radio-
graphic OA scoring. None of the included studies reported
such a measure during the follow-up period, although 1
study4 did measure growth factor concentration in the PRP
from a subsample of patients. In addition, studies differed
on therapeutic management during the follow-up period,
varying between prohibiting all anti-inflammatory drug con-
sumption throughout6 to allowing NSAID consumption from
48 hours after treatment.3 Reported outcomes could therefore
have been influenced by concurrent therapy rather than
have been attributed to the PRP injection alone.

There was also a large variation in the preparation
methods, and reporting thereof, used in producing PRP.
This may have contributed to the considerable heterogene-
ity found, as shown by the removal of heterogeneity in the
subgroup analysis of studies where a high total dose of
PRP (�15 mL) was injected, studies that gave a single
injection of PRP, or studies that prepared PRP to be leuko-
cyte rich. Future trials should adopt a standard coding sys-
tem and follow ‘‘minimum reporting requirements’’14 when
describing PRP preparation to limit this issue.

The scarcity of data available on the use of PRP to treat
hip OA may have also contributed to the heterogeneity
existing between studies. There was significant heterogene-
ity between studies at the endpoint and all follow-up points
apart from the early 1- to 2-month follow-up in both pain
and function scores. Therefore, we can only suggest with
any confidence a short-term effect of PRP on improvement
of outcomes in hip OA, with only weak evidence for a sus-
tained improvement in pain scores. In each subgroup anal-
ysis, heterogeneity remained in 1 of the 2 subgroups,
suggesting larger numbers of patients are needed to provide
stronger evidence of any differential effect of PRP injection
number, dosage, or leukocyte presence.

The future trial design needs to incorporate the afore-
mentioned limitations into a randomized double-blind con-
trolled trial. A large patient cohort with clinically and
radiographically diagnosed unilateral hip OA of differing
severity treated with a single injection of a low dose of
PRP prepared to a leukocyte-poor protocol should be stud-
ied. The control group should use the current gold stan-
dard therapy of analgesia and physical therapy alongside
a single corticosteroid injection. Total follow-up should be
extended beyond 12 months, with assessments at 1 to 2
months, 6 months, 12 months, and 24 months to provide
a clearer picture of how long any PRP effects may last.

Figure 8. A subgroup analysis for endpoint visual analog scale (VAS) scores with a leukocyte-rich versus leukocyte-poor platelet-
rich-plasma (PRP) preparation. IV, inverse variance.
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At the baseline and each follow-up appointment, radio-
graphic appearance and inflammatory markers should be
assessed alongside patient-reported pain and function
scores to ascertain whether efficacy from PRP injections
is clinically significant.

CONCLUSION

Low- and moderate-quality evidence suggests that PRP
reduces pain and improves function in patients with hip
OA compared with baseline, with the strongest evidence
for an effect at the 1- to 2-month follow-up. Moderate quality
evidence suggests that a larger reduction in pain is achieved
with a single injection of PRP compared with multiple injec-
tions, and low-quality evidence attributes a larger reduction
of pain with a total injected dose of PRP \15 mL compared
with �15 mL, or using a leukocyte-poor PRP preparation
compared with leukocyte-rich PRP. Finally, there were no
lasting adverse effects associated with PRP injections.
Large, methodologically rigorous trials using gold standard
control groups should be conducted to test whether PRP
injections have a benefit for patients with hip OA over other
currently used forms of nonsurgical management.
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