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Background. Platelet-rich plasma (PRP) has been used in different non-transfusion indications 
due to its role in tissue regeneration and healing. The aim of this overview of systematic reviews 
(umbrella review) is to provide a summary of the existing research syntheses related to PRP use for 
sports-related muscle, tendon and ligament injuries.

Materials and methods. Literature searches were performed in MEDLINE, Embase, and Cochrane 
Library to identify systematic reviews focusing on PRP use for sports-related muscle, tendon and 
ligament injuries. The methodological quality of included studies was assessed using the checklist 
for systematic reviews and research syntheses developed by the Joanna Briggs Institute and the 
GRADE assessment.

Results. Twenty-two studies met the inclusion criteria. Five studies evaluated PRP use for acute 
muscle injury, and 17 evaluated PRP use for tendon and ligament injury. Studies were heterogeneous 
in terms of the dose and number of PRP injections, and  the control groups. Three of the 5 reviews 
evaluating acute muscle injury concluded that PRP had no effect on the outcomes considered. One 
review shows superior efficacy of rehabilitation exercise compared to PRP. One review shows that 
PRP may result in an earlier return to sport for acute grade I-II injury. Eight out of the 17 reviews 
evaluating PRP for tendon and ligament injuries show a statistically significant (p<0.05) difference 
in pain and/or function outcome measures favouring PRP compared to controls, although most of 
the observed differences were small. Adverse events data and quality of life outcomes were rarely 
analysed or reported in the included studies and were considered clinically insignificant.

Discussion. In most of the included reviews, the available evidence was judged to be of low/very 
low quality due to risk of bias, inconsistency and imprecision, thus making the level of certainty of 
these findings low and not adequate to support the general use of PRP in this setting.

Keywords: platelet-rich plasma, sports medicine, acute muscle injury, tendon injury, ligament injury.

Introduction
Transfusion medicine has evolved rapidly in recent 

years, mostly thanks to the development of Patient Blood 
Management (PBM), a revolutionary multimodality 
and multidisciplinary approach adopted to limit the 
use and the need for allogeneic blood transfusion in 
all at-risk patients with the aim of improving their 
clinical outcomes1-19. Another significant advance 
that has emerged in the last two decades regards the 
development of blood components for non-transfusion 
use, in particular, platelet-rich plasma (PRP)-based 
technologies20. The term PRP is used to describe an 
autologous blood product generated from a two-phase 
centrifugation process of a patient's whole blood to yield 
a concentration of platelets in a small volume of plasma20. 

Besides platelets, PRP contains some inflammatory cells 
(i.e., monocytes and polymorphonuclear neutrophils) 
and large amounts of proteins, including platelet-derived 
growth factor (PDGF), transforming growth factor beta 
(TGF-β), vascular endothelial growth factor (VEGF), 
epithelial growth factor (EGF) and adhesion molecules 
(i.e., fibrin, fibronectin and vitronectin). Such growth 
factors and cells have been shown to promote cell 
recruitment, proliferation and angiogenesis, which may 
be implicated in tissue regeneration and healing21-24. 
Such tissue regeneration properties that emerged 
from animal studies have been extensively studied in 
humans in a wide range of clinical situations in areas 
such as orthopaedics, dermatology and dentistry25,26. An 
interesting field, which has received increasing attention 
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in recent years, is that of PRP use in musculoskeletal 
soft tissue injuries and tendinopathies. These are very 
common, especially in adults who take part in sport 
activities, and they represent a significant burden to 
society in terms of health care resources and personal 
disability27. The continuously growing number of pilot 
studies over recent years on the use of PRP in sports 
medicine has prompted a number of systematic reviews 
aimed at evaluating the safety and efficacy of this 
procedure to treat sports-related injuries28-35. Overviews 
of existing systematic reviews, also called umbrella 
reviews, are a relatively new approach to synthesising 
evidence from systematic reviews and meta-analyses36. 
The aim of this umbrella review is to provide a summary 
of the existing research syntheses related to PRP use 
for sports-related muscle, tendon and ligament injuries.

Material and methods
For the purposes of an umbrella review, the term 

"studies" refers exclusively to syntheses of research 
evidence including systematic reviews and meta-analyses. 

Review question/objective
The objective of this umbrella review  is to 

evaluate the efficacy of PRP for the treatment of acute 
lesions of the musculoskeletal system, ligaments and 
tendinopathies related to sports injuries.

Inclusion and exclusion criteria
We considered for inclusion systematic reviews 

that included randomised controlled trials (RCTs) 
or quasi-randomised studies in humans in which the 
PRP was administered to treat common sports-related 
injuries such as acute muscle injury, ligament injury 
and tendinopathies. Studies including RCTs and other 
study designs (e.g., cohort studies, case series) were also 
considered, but the qualitative/quantitative synthesis 
was limited to RCTs only. Studies including PRP use in 
surgery (repair or reconstruction) and osteoarthritis were 
excluded. In order to be included, studies had to evaluate 
RCTs in which the intervention was described as PRP; 
studies evaluating PRP and other types of interventions 
(e.g., autologous blood injection, non-steroidal anti-
inflammatory drugs, rehabilitation exercises) were also 
considered, but the quantitative synthesis was limited to 
the PRP subset analysis.

Participants
Acute muscle injuries and musculoskeletal soft tissue 

injuries are very common, particularly in adults who 
take part in sports activities, including professional and 
recreational athletes. However, many of these conditions 
have a bimodal distribution and occur in both athletes 
and sedentary subjects28,35. They are more common in 

middle age, and with the increase in sports activity in 
older age groups, they are becoming more frequent.

For this umbrella review  we considered studies that 
included populations with differing levels of physical 
activity, including studies on the sporting population 
(professional and/or recreational athletes) and studies 
that did not explicitly mention involving a sporting 
population.

Details of patients' demographic, including sex, age, 
and level of activity, where available, were extracted.

Outcomes
We included functional outcomes (assessed by 

subjective assessment questionnaires such as Disabilities 
of the Arm, Shoulder and Hand questionnaire (DASH), 
Victorian Institute of Sports Assessment - Achilles 
questionnaire (VISA-A), and American Orthopedic 
Foot and Ankle Society (AOFAS) foot questionnaire) 
and pain outcomes assessed by subjective scales such 
as visual analogue scales (VAS).

We also included local and systemic adverse effects 
of PRP administration and controls (including infection 
at the injection site), recovery time (return to sports, 
and return to day-to-day or work activities), patient 
satisfaction and quality of life measures. 

We categorised the outcome measurements as short-
term (up to 12 weeks follow up), medium-term (between 
12 weeks and one year follow up), and long-term (more 
than one year follow up).

Search strategy
A literature search was performed in mid-October 

2019 in Medline (through PubMed), Embase, Scopus 
and Cochrane library. Searches were performed by one 
author without language restrictions. A combination of 
the following text words was used to maximise search 
specificity and sensitivity: PRP/ OR platelet- rich plasma 
AND muscle injury AND tendinopathy/ OR tendinitis/
OR tendinosis/ OR epicondylitis/OR patellar tendon/
OR Achilles tendon AND randomised clinical trial/OR 
clinical trial AND meta-analysis/ OR systematic review. 
In addition to the electronic search, we checked the 
reference lists of the most relevant items (original studies 
and reviews) in order to identify potentially eligible 
studies not captured by the initial literature search.

Study selection and data extraction
All titles were screened by two independent assessors 

(MC and MF). Eligibility assessment was based on the 
title or abstract and on the full text if required. Full texts 
of possibly eligible articles were obtained and assessed 
independently by two reviewers (MC and MF). Both 
reviewers compared the articles identified. Studies were 
selected independently by two reviewers (MF and MC), 
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with disagreements resolved through discussion and on 
the basis of the opinion of a third reviewer (CM).

The two assessors also  independently extracted 
quantitative and qualitative data from each selected 
study, grouped by the type of clinical indication (acute 
muscle injury and tendinopathy). Findings are presented 
in tabular format with supporting text. Quantitative 
tabulation of results include: first author name and year 
of publication, the clinical condition under evaluation, 
principal characteristics of the study population, 
number of RCTs included in the systematic review, 
findings related to the PRP and comparator regimens 
used, the outcomes assessed, a quantitative synthesis 
(when available) of the estimates of interest (e.g., mean 
difference with the 95% confidence intervals (CI) in 
pain and function outcomes), the conclusions drawn 
taking into account the findings, and the methodological 
assessment of the review.

 Assessment of methodological quality
We used the Joanna Bring Institute critical appraisal 

checklist for systematic reviews, a tool that evaluates 
both quantitative and qualitative reviews that is based on 
principles common across accepted quality assessment 
tools36. There are 11 questions (Q1-Q11) to guide the 
appraisal of systematic reviews or meta-analyses with 
the following checklist. (See the Appendix for details 
of each question).
Q1.	 Is the review question clearly and explicitly stated?
Q2.	 Were the inclusion criteria appropriate for the 

review question?
Q3.	 Was the search strategy appropriate?
Q4.	 Were the sources of studies adequate?
Q5.	 Were the criteria for appraising studies appropriate?
Q6.	 Was critical appraisal conducted by two or more 

reviewers independently?
Q7.	 Were there methods to minimise errors in data 

extraction?
Q8.	 Were the methods used to combine studies 

appropriate?
Q9.	 Was the likelihood of publication bias assessed?
Q10.	Were recommendations for policy and/or practice 

supported by the reported data?
Q11.	Were the specific directives for new research 

appropriate?
Each question was to be answered as "yes", "no", or 

"unclear" or not applicable (NA).
The tool (available at: https://ro.uow.edu.au/

cgi/viewcontent.cgi?article=4367&context=smhpa
pers) was used by the two independent reviewers 
conducting the critical appraisal of each research 
synthesis selected (MC and MF), with disagreements 
resolved through discussion.

Appraisal of the quality of evidence
The quality of evidence was appraised following 

the GRADE approach (Grades of Recommendation, 
Assessment, Development, and Evaluation). Whenever 
available, the grading of the quality of evidence reported 
in the included reviews was considered to determine the 
quality of evidence. In a situation in which the grading 
of evidence was not reported by the authors of the study, 
the GRADE approach was applied in its five domains 
(risk of bias, indirectness, imprecision, inconsistency 
and publication bias) based on the information available 
from the study.

Results
The electronic search retrieved 825 references. 

At the first stage of screening titles and abstracts, 32 
references were selected (Figure 1). After the full texts 
were scrutinised against the inclusion and exclusion 
criteria, 22 studies were included in the umbrella 
review28-35,37-50 and 10 studies were excluded23,51-59. 
Reasons for exclusion were: duplicate paper51, 
systematic reviews of PRP use for osteoarthritis 
(3)52,53,55, PRP use for arthroscopic rotator cuff repair56, 
an overview of systematic reviews evaluating several 
injection therapy for lateral epicondylitis57, a network 
meta-analysis evaluating several injection therapies 
for lateral epicondylitis58, a systematic review of basic 
science literature59.

Figure 1 -	 PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) flow diagram. 
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Description of studies
Of the 22 studies included in the overview, 5 were 

systematic reviews on the use of PRP for acute muscle 
injury28,29,32-34, and 17 systematic reviews on the use of 
PRP for tendon and ligament injuries30,31,35,37-50. The 22 
studies included were based on 176 overlapping primary 
RCTs. The main characteristics of the studies included 
are summarised in Table I.

Methodological quality
Methodological quality was determined by the 

Joanna Bring critical appraisal checklist for Systematic 
Reviews and Research Syntheses (see Appendix)36. 
Table II shows the overall results of the critical appraisal. 
Critical appraisal of the methodological quality of 
included reviews varied among studies, but 50% of 
studies met ≥90% of the criteria, and >80% of studies 
met at least 75% of the criteria.

The most common unmet item was related to the 
assessment of publication bias (Q9) that was assessed 
in 10 out of 22 studies (45%) (Table II). Sixteen studies 
(73%) used tools or scales to assess the methodological 
quality of included trials (Q5), while 6 studies did not 
(Table II). Six studies used the Cochrane risk of bias 
assessment tool60. Other studies used the Physiotherapy 
Evidence Database (PEDro) scale (n=2 studies), the 
Coleman methodology score (n=2), the CASP (Critical 
Appraisal Skills Program) checklist for RCTs (n=1), 
the Clear-NPT (n=1), and the Down and Black scale 
(n=1)61-65. 

We judged 15 studies (68%) to be adequate in terms 
of the methods used to combine studies; five studies 
did not perform a formal assessment of statistical 
heterogeneity31,33,35,41,44, and three studies42,45,50 did not 
perform a direct comparison between PRP and control 
groups. Not all the studies were clear as to the methods 
used to minimise errors in data extraction (Q6: 77%, 
and Q7: 54%); the search strategy (Q3) was judged 
appropriate in 91% of studies. Other items (Q1, Q2, Q4, 
Q10, Q11) were fulfilled in all or nearly all the studies.

Summary of evidence
Acute muscle injury

In 4 studies, participants were predominantly 
athletes with acute hamstring injury29,32-34. A Cochrane 
review evaluated acute or chronic musculoskeletal 
soft tissue injuries, including arthroscopic rotator 
cuff repair, shoulder impingement surgery, and 
different tendinopathies. In this study, participants 
were predominantly young, active adults, but studies 
concerning degenerative conditions (e.g., chronic 
impingement syndrome, rotator cuff tears) included an 
older population28. There was heterogeneity in terms 
of PRP preparation and administration protocols, and 

type of controls. All the studies but one33 reported a 
quantitative synthesis. The outcomes evaluated included 
recovery time, return to sports activity, and pain and 
function scores. One study showed superior activity of 
rehabilitation exercise compared to PRP injections29. One 
study showed that PRP may result in an earlier return to 
sport for acute grade I-II injury, but the difference was no 
longer significant when the analysis was limited to high-
quality studies32. Two studies did not show any benefit of 
PRP use compared to controls28,34. There was consistency 
among studies in rating the available evidence as being 
of low quality and insufficient to support the use of PRP 
for acute muscle injury.

Tendon and ligament injuries
Seventeen studies evaluating PRP for tendon 

and ligament injuries were identified. Eight 
studies30,31,35,37,40,41,45,47 evaluated PRP for the treatment 
of different types of tendinopathies, including Achilles 
tendinopathy, lateral epicondylitis, patellar tendinopathy, 
plantar fasciitis. Two studies38,43 evaluated achillean 
tendinopathy, 2 studies39,46 lateral epicondylitis, 3 
studies42,48,50 patellar tendinopathy, and 2 studies44,49 

plantar fasciitis. There was heterogeneity in the 
included population across studies since individuals 
with differing levels of physical activity, including 
the sporting (competitive and recreational) and non-
sporting populations, were considered. Different PRP 
preparation and administration protocols were used, and 
different control groups (including steroids injection, dry 
needling, whole blood, saline injection, eccentric loading 
programme, extracorporeal shock wave therapy) were 
compared to PRP. 

Five studies did not perform a quantitative 
synthesis of data because of the heterogeneity and low 
methodological quality of the included trials, and/or 
low number of available trials/patients31,35,39,41,42. Three 
studies reported changes in pain and function scores 
from baseline to each time point (short-, medium-, long-
term) in treated and controls, but no direct comparison 
was made between PRP and comparators42,45,50. In two 
studies there were no differences in summary outcome 
measures between PRP and controls30,38. 

Eight out of the 17 reviews evaluating PRP for 
sports-related tendon and ligament injuries show a 
nominally statistically significant (p<0.05) difference 
in pain and/or function outcome measures (e.g., VAS, 
VISA-A, VISA-P, AOFAS) favouring PRP compared to 
controls37,40,43,44,46-49. These between-group differences 
were limited to subset analyses of different periods of 
observation (and not to the whole period of observation) 
and to subset analyses defined according to the control 
groups, clinical condition and outcome measures (Table 
I). Most of the observed differences were small and, even 
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if statistically significant, are unlikely to be of clinical 
significance. Six studies37,40,44,46,47,49 found a statistically 
significant decrease in VAS at some points of the short-term 
evaluation (1-6 months), but in most of these studies the 
differences were small, ranging from 2 to 9 mm. Two 
studies37,40 provided long-term (≥12 months) VAS data, 
showing benefits of PRP treatment over controls; the 
difference in WMD (−0.84; 95%CI: −1.23/−0.44; and 
−1.56 (−2.29/−0.83), although statistically significant, 
can be regarded as clinically marginal.

There was also little evidence from 4 studies43,46-48  of 
benefit of PRP compared to controls on other outcome 
measures such as VISA-A, VISA-P, MAYO Clinic 
Performance Index, DASH, at short- and medium-
term follow up but, again, this was of marginal clinical 
significance despite the statistical significance of the 
differences (Table II).

As for studies on acute muscle injury, there was 
consistency among studies in rating the available 
evidence of low quality (due to heterogeneity, 
imprecision, and risk of biases), which was, therefore, 
considered insufficient to support the general use of PRP 
for tendon and ligament injuries.

Adverse events
In the 22 studies included, no participant was 

reported to have developed any serious events in the 
follow-up period in either the PRP or the control groups. 
Seventeen studies did not mention adverse events at all30-

35,38,39,41-45,47-50, while one study stated that adverse events 
were extracted from primary studies, but did not provide 
any further information47. Two studies reported only a 
single statement on the absence of adverse events29,37. 
One study stated that no complication or adverse 
events were reported in relation to PRP injections apart 
from injection-related pain (local pain and discomfort 
after PRP injection). Only two studies describe 
monitoring processes for identifying and recording 
complications28,46. One of these study describes that 
4 trials reported adverse events, while another 7 trials 
reported the absence of adverse events; there was no 
difference between treatment groups in the numbers of 
participants with adverse effects (7/241 vs 5/245; RR 
1.31, 95%CI: 0.48-3.59; I²=0%; 486 participants). The 
other study states that a total of 4 RCTs reported the 
outcome of post-injection adverse events; only one case 
of superficial infection occurred (RD=0.012; 95%CI: 
−0.059, 0.035), and no severe adverse event was found.

Quality of life/Patient satisfaction.
Only 2 of the 22 studies included describe monitoring 

processes for identifying and recording quality of life 
data28,30. In one of these studies, no difference between 
groups was found for quality of life assessed using the 
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SF-12 (MD −1.60, 95% CI: −5.66 to 2.46). The second 
study states that quality of life and patient satisfaction 
were assessed in 3 studies. The results indicated that 
PRP was not superior to the other comparators in terms 
of quality of life outcomes. Moreover, there was also 
inconsistency in the methods used to assess patient 
satisfaction, and there was no significant difference 
between groups in this outcome measure.

Appraisal of the quality of evidence
The GRADE assessment was made in five 

studies28,34,43,46,47. In 2 studies, the quality of the evidence 
was graded as very low28,34, in 1 study as low46, and 
in 243,47  as moderate/low depending on the outcome 
of interest; these judgements were made consistently 
across the 5 reviews. In the remaining 17 studies, we 

tried to apply the GRADE approach in its 5 domains 
(risk of bias, indirectness, imprecision, inconsistency, 
and publication bias). Although many studies did not 
report information on all the domains of interest (e.g., 
publication bias and risk of bias assessment), it was 
possible to make a judgment of low and/or very low 
quality of evidence for all these studies. The most 
common reasons for downgrading were inconsistency 
(11 studies), imprecision (16 studies), and indirectness 
(11 studies).

Discussion
Platelet-rich plasma  has been used in different 

non-transfusion indications due to its role in tissue 
regeneration and healing, including orthopaedics and 
traumatology, dermatology, ocular surface diseases, 

Table II -	 Joanna Bring Institute (JBI) critical appraisal checklist for Systematic Reviews and Research 
Syntheses35.

Study: 1st author, year reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11

Manduca, 201833 Y Y Y Y Y U U N N Y Y

Moraes, 201328 Y Y Y Y Y Y Y Y Y Y Y

Pas, 201529 Y Y Y Y Y Y N Y Y Y Y

Grassi, 201834 Y Y Y Y Y Y U Y Y Y Y

Sheth, 201832 Y Y Y Y Y Y Y Y N Y Y

Chen, 201837 Y Y Y N N Y Y Y Y Y Y

Zhang, 201838 Y Y Y Y Y Y U Y Y Y Y

Gholami, 201630 Y Y Y Y Y Y U Y Y Y Y

Taylor, 201131 Y U U Y N U U N N Y Y

De Vos 201035 Y Y Y Y Y Y Y N N Y Y

De Vos, 201439 Y Y Y Y N N U Y N Y Y

Andia, 201440 Y Y Y Y Y Y Y Y N Y Y

Di Matteo, 201441 Y Y Y N N N U N N Y Y

Everhart, 201742 Y Y Y Y N U U Y Y Y Y

Liu, 201943 Y Y Y Y Y Y Y Y Y Y Y

Franceschi, 201444 Y Y Y Y Y Y Y N N Y Y

Fizpatrick, 201645 Y Y Y Y Y Y Y N N Y Y

Xu, 201946 Y Y Y Y Y Y Y Y Y Y Y

Tsikopoulos47 Y Y Y Y Y Y Y Y N Y Y

Dupley, 201748 Y Y U Y N U U Y N N Y

Yang 2017,49 Y Y Y Y Y Y Y Y Y Y Y

Andriolo, 201950 Y Y Y N Y Y Y N N Y Y

Q1.	 Is the review question clearly and explicitly stated?
Q2.	 Were the inclusion criteria appropriate for the review question?
Q3.	 Was the search strategy appropriate?
Q4.	 Were the sources of studies adequate?
Q5.	 Were the criteria for appraising studies appropriate?
Q6.	 Was critical appraisal conducted by two or more reviewers independently?
Q7.	 Were there methods to minimise errors in data extraction?
Q8.	 Were the methods used to combine studies appropriate?
Q9.	 Was the likelihood of publication bias assessed?
Q10.	 Were recommendations for policy and/or practice supported by the reported data?
Q11.	 Were the specific directives for new research appropriate?
Y: yes; N: no; U: unclear.
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dentistry, and other settings. The increase in its use in 
the field of sports medicine prompted us to undertake 
an umbrella review  on the use of PRP for the treatment 
of soft tissue injuries, including Achilles tendinopathy, 
lateral epicondylitis, patellar tendinopathy, plantar 
fasciitis, rotator cuff tears, and muscle injuries. In this 
review, which included 22 systematic reviews based on 
176 overlapping primary studies, we found low/very 
low certainty of evidence associated to the use of PRP 
for sports-related muscle, tendon and ligaments injuries. 

There was consistency among the 5 studies 
evaluating PRP for acute muscle injury in rating the 
available evidence to be of low quality and insufficient 
to support its use for this indication. For tendon and 
ligament injuries, there was little evidence from some 
studies of benefit of PRP compared to controls on 
VAS at some points of the period of evaluation (short-, 
medium- and long-term), but in most of these studies 
the differences were small, ranging from 2 to 9 mm, 
and unlikely to be clinically important. The minimum 
clinically significant difference in VAS pain scores is 
taken to be 8 mm for average pain and 19 mm for first 
step pain66,67. Differences of less than this amount, even 
if statistically significant, can be regarded as clinically 
marginal. 

There was also little evidence from some studies of 
benefit of PRP compared to controls on other outcomes 
measures such as VISA-A, VISA-P, MAYO Clinic 
Performance Index, DASH, at short- and medium-term 
follow up, but of marginal clinical significance.

In the majority of the included studies, adverse events 
were not included among the predefined outcomes, and 
the reporting was incomplete and inadequate. Injecting 
PRP involves using an individual's own platelets, and the 
possibility of systemic adverse reactions to the injections 
is unlikely; however, it is possible that patients may 
have pain, bleeding and local infection at the injection 
site. Most of the included studies did not mention 
adverse events at all, or reported a single statement of 
the absence of adverse event. Thus, the risk of reporting 
bias and imprecision (reflecting the inadequate numbers 
of participants to detect rare events) from the available 
evidence should be taken into account.

As for adverse events, quality of life outcomes were 
rarely reported. Only 2 of the 22 studies describe quality 
of life data. No differences were found between the PRP 
and the control groups.

With the rising cost of health care, more attention is 
being focused on evidence-based medicine to determine 
the best treatment opportunities for different disease 
conditions. If the certainty of the evidence is low or 
very low, we should be concerned about using this 
evidence alone to inform our clinical decision making. 
Traditionally, tendinopathy and muscle injuries have 

been treated with oral and injectable anti-inflammatory 
(NSAIDs and steroids) medications, physical therapy, 
eccentric training programmes, extracorporeal shock 
wave therapy, and other approaches68,69. On the basis 
of the findings of this umbrella review, considering 
the low or very low quality of the available evidence, 
PRP should not be recommended in persons with sport-
related injuries.

Conclusions
Implications for clinical practice

In the treatment of acute muscle injuries, PRP 
does not seem to be superior to usual care. These 
findings are based on low/very low quality evidence. 
In the treatment of tendon and ligament injuries, there 
is little evidence to favour PRP compared to controls. 
Most of the observed differences were small and, 
even if statistically significant, are unlikely to be of 
clinical significance. Moreover, the level of certainty 
of the evidence was low/very low. Overall, there is 
currently insufficient evidence to support the use of 
PRT for treating these injuries.

Implications for research
According to the GRADE recommendations, the 

level of available evidence reflects a high uncertainty 
in results. Indeed, future research is very likely to 
have an important impact on our confidence in the 
estimate of effect and is likely to change the estimate. 
The findings of this review, and the identified 
limitations of most of the RCTs, should guide the 
design of future RCTs in this setting. An important 
preliminary to further PRT clinical research would 
be the development of a standardised methodology 
for PRP preparation and schedule of administration. 
This may need some additional input from basic 
scientific research.

Short-term (less than three months), medium-term 
(3-12 months), and long-term assessment (one year or 
longer) of pain and functional outcome data should 
be collected, with blind assessment of subjective 
measurement scale outcomes.

Moreover, a subgroup analysis of the probable 
effects according to the clinical condition and to the 
comparator should be implemented. Studies should 
also include adverse effects, patient satisfaction, 
and quality of life measures among the predefined 
outcomes.
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Appendix 

Joanna Bring Institute (JBI) critical appraisal checklist36

1.	 Is the review question clearly and explicitly stated?
	 The review question is an essential step in the systematic review process. A well articulated question defines the 

scope of the review and aids in the development of the search strategy to locate the relevant evidence. An explicitly 
stated question, formulated around its PICO (Population, Intervention, Comparator, Outcome) elements aids both 
the review team in the conduct of the review and the reader in determining if the review has achieved its objectives. 
Ideally, the review question should be articulated in a published protocol; however, this will not always be the case 
with many reviews that are located.

2.	 Were the inclusion criteria appropriate for the review question?
	 The inclusion criteria should be identifiable from and match the review question.
	 The necessary elements of the PICO should be explicit and clearly defined. The inclusion criteria should be detailed 

and the included reviews should clearly be eligible when matched against the stated inclusion criteria. Appraisers of 
meta-analyses will find that inclusion criteria may include criteria around the ability to conduct statistical analyses 
which would not be the norm for a systematic review. The types of included studies should be relevant to the review 
question, for example, an umbrella review  aiming to summarise a range of effective non-pharmacological interventions 
for aggressive behaviours amongst elderly patients with dementia will limit itself to including systematic reviews 
and meta-analyses that synthesise quantitative studies assessing the various interventions; qualitative or economic 
reviews would not be included.

3.	 Was the search strategy appropriate?
	 A systematic review should provide evidence of the search strategy that has been used to locate the evidence. This 

may be found in the methods section of the review report in some cases, or as an appendix that may be provided 
as supplementary information to the review publication. A systematic review should present a clear search strategy 
that addresses each of the identifiable PICO components of the review question. Some reviews may also provide a 
description of the approach to searching and how the terms that were ultimately used were derived, though due to 
limits on word counts in journals this may be more the norm in online only publications. There should be evidence of 
logical and relevant keywords and terms, and also evidence that Subject Headings and Indexing terms have been used 
in the conduct of the search. Limits on the search should also be considered and their potential impact; for example, 
if a date limit was used, was this appropriate and/or justified? If only English language studies were included, will 
such a language bias have an impact on the review? The response to these considerations will depend, in part, on the 
review question.

4.	 Were the sources of studies adequate?
	 A systematic review should attempt to identify "all" the available evidence and as such there should be evidence of 

a comprehensive search strategy. Multiple electronic databases should be searched including major bibliographic 
citation databases such as MEDLINE and CINAHL. Ideally, other databases that are relevant to the review question 
should also be searched, for example, a systematic review with a question about a physical therapy intervention should 
also look to search the PEDro database, whilst a review focussing on an educational intervention should also search 
the ERIC. Reviews of effectiveness should aim to search trial registries. A comprehensive search is the ideal way 
to minimise publication bias. As a result, a well conducted systematic review should also attempt to search for grey 
literature, or "unpublished" studies; this may involve searching websites relevant to the review question, or thesis 
repositories.

5. Were the criteria for appraising studies appropriate?
	 The systematic review should present a clear statement that critical appraisal was conducted and provide the details 

of the items that were used to assess the included studies. This may be presented in the methods of the review, as an 
appendix of supplementary information, or as a reference to a source that can be located. The tools or instruments used 
should be appropriate for the review question asked and the type of research conducted. For example, a systematic 
review of effectiveness should present a tool or instrument that addresses aspects of validity for experimental studies 
and randomised controlled trials such as randomisation and blinding – if the review includes observational research 
to answer the same question a different tool would be more appropriate. Similarly, a review assessing diagnostic test 
accuracy may refer to the recognised QUADAS tool.
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6.	 Was critical appraisal conducted by two or more reviewers independently?
	 Critical appraisal or some similar assessment of the quality of the literature included in a systematic review is essential. 

A key characteristic to minimise bias or systematic error in the conduct of a systematic review is to have the critical 
appraisal of the included studies completed independently and in duplicate by members of the review team. The 
systematic review should present a clear  statement that critical appraisal was conducted by at least two reviewers 
working independently from each other and conferring where necessary to reach a decision regarding study quality 
and eligibility on the basis of quality.

7.	 Were there methods to minimise errors in data extraction?
	 Efforts made by review authors during data extraction can also minimise bias or systematic errors in the conduct 

of a systematic review. Strategies to minimise bias may include conducting all data extraction in duplicate and 
independently, using specific tools or instruments to guide data extraction, and some evidence of piloting or training 
around their use.

8.	 Were the methods used to combine studies appropriate?
	 A synthesis of the evidence is a key feature of a systematic review. The synthesis that is presented should be 

appropriate for the review question and the stated type of systematic review and the evidence it refers to. If a meta-
analysis has been conducted, this needs to be reviewed carefully. Was it appropriate to combine the studies? Have the 
reviewers assessed heterogeneity statistically and provided some explanation for heterogeneity that may be present? 
Often, where heterogeneous studies are included in the systematic review, narrative synthesis will be an appropriate 
method for presenting the results of multiple studies. If a qualitative review, are the methods that have been used to 
synthesise findings congruent with the stated methodology of the review? Is there adequate descriptive and explanatory 
information to support the final synthesised findings that have been constructed from the findings sourced from the 
original research?

9.	 Was the likelihood of publication bias assessed?
	 As mentioned, a comprehensive search strategy is the best means by which a review author may alleviate the impact 

of publication bias on the results of the review. Reviews may also present statistical tests such as Egger's test or funnel 
plots to also assess the potential presence of publication bias and its potential impact on the results of the review.

10.	Were recommendations for policy and/or practice supported by the reported data?
	 Whilst the first nine questions specifically look to identify potential bias in the conduct of a systematic review, the final 

questions are more indictors of review quality rather than validity. Ideally, a review should present recommendations 
for policy and practice. Where these recommendations are made, there should be a clear link to the results of the review. 
Is there evidence that the strength of the findings and the quality of the research been considered in the formulation 
of review recommendations?

11.	Were the specific directives for new research appropriate?
	 The systematic review process is recognised for its ability to identify where gaps in the research, or knowledge base, 

around a particular topic exist. Most systematic review authors will provide some indication, often in the discussion 
section of the report, of where future research direction should lie. Where evidence is scarce or sample sizes that 
support overall estimates of effect are small and effect estimates are imprecise, repeating similar research to those 
identified by the review may be called for and appropriate. In other instances, the case for new research questions to 
investigate the topic may be warranted.© SIM
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