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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To assess the benefits and harms of autologous blood product injections including PRP, for people with knee osteoarthritis, in terms of
pain, function, treatment success, quality of life, disease progression and adverse events.

B A C K G R O U N D

Description of the condition

Knee osteoarthritis is one of the leading causes of pain and disabil-
ity among adults. Its prevalence has steeply increased since the late
1950s (Wallace 2017a); approximately 10% of the world’s popu-
lation aged 60 years or older have symptomatic knee osteoarthritis
(Zhang 2010). Globally, hip and knee osteoarthritis rank among
the top 20 contributors to disability of all health conditions (GBD
2018).
Osteoarthritis is a complex chronic disorder of the entire knee joint
with multiple aetiological factors. Mechanical factors are likely
to be important in the development of osteoarthritis; however,
systemic factors, including inflammation, contribute to progres-
sion of the disease (Felson 2013). The hallmark of osteoarthritis

is loss of articular cartilage, often accompanied by degenerative or
other structural changes in the menisci. However, the condition
also involves other joint structures including the synovium and
subchondral bone, leading to remodelling of the joint structures,
an inflammatory response in the synovium, the formation of os-
teophytes and ultimately structural failure of the joint. In par-
ticular, inflammatory mediators released from the synovium, as
well as from cartilage and subchondral bone, are now considered
to be major drivers of the pathological process in osteoarthritis
(Berenbaum 2013).
Typical clinical features include pain, swelling and limited range
of motion of the knee joint, often accompanied by a substantial
decrease in quality of life (Alkan 2014).

Description of the intervention
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Platelet-rich plasma (PRP) refers to the fraction of blood that is
isolated when a person’s whole blood (autologous blood) is spun
in a centrifuge. Since the late 2000s, PRP injections (injecting the
PRP back into the same person), have been used to treat various
musculoskeletal conditions. A small amount of the person’s blood
is withdrawn from a peripheral vein and spun in a centrifuge to
increase the concentration of platelets compared to whole blood,
then injected into the diseased or inflamed body tissue (Dohan
2009; Oh 2015). While the primary function of platelets in the
circulation is to initiate blood clotting, platelets that are activated
by local tissue factors at sites of injury also release a variety of cy-
tokines and growth factors that contribute to inflammatory heal-
ing processes. It is this latter function that is hypothesised to be of
value in these musculoskeletal conditions.
The term PRP is typically used to refer to centrifuged blood that
is rich in platelets; however, other terms such as autologous condi-
tioned plasma (ACP) and platelet concentrate have also been used.
Other autologous blood products have been used as an injectable
therapy, including autologous whole blood, and autologous con-
ditioned serum (ACS). The preparation method for ACS differs
from PRP in order to increase the concentration of anti-inflam-
matory cytokines, particularly naturally occurring interleukin-1-
receptor antagonists (IL-1Ra), rather than platelets (Evans 2016).
Protocols used to prepare blood for injection back into the body
vary in terms of centrifuge time and speed, number of centrifuga-
tions, initial blood volume extracted, final blood product volume
for injection, platelet concentration and white blood cell content
(Bennell 2017; Mautner 2015). Various methods may be used to
activate the platelets to commence the clotting process and re-
lease growth factors, although the act of spinning and reinjecting
the blood may itself be a sufficient stimulus to platelet activity
(DeLong 2012). PRP may be prepared immediately before injec-
tion or, in some cases, may be frozen for storage and thawed prior
to injection. Frozen storage of PRP provides convenience when
serial injections are used, but the act of freezing and thawing may
have physiological effects on the blood product that alter its effi-
cacy (Bennell 2017).
As there is no agreed standardised nomenclature or method of
preparation for autologous blood products, different classification
systems have been proposed for comparison between different
PRP preparations. One of the most widely reported is the PAW
(Platelets, Activation, White cells) classification system, which is
based on the absolute number of platelets, the manner in which
platelet activation occurs and the presence or absence of white
cells in the injectable product (DeLong 2012). More recent clas-
sification systems incorporate additional measures, including the
concentration of red blood cells, the preparation method and the
use of imaging-guided injection (Lana 2017).

How the intervention might work

Platelets contain several cytokines, growth factors and other bioac-
tive substances, which are released as part of the inflammatory
healing process at sites of tissue injury (Oh 2015). Generally, it is
believed that PRP injection may improve symptoms of osteoarthri-
tis and promote the regeneration of damaged tissues; however,
this hypothesis remains largely theoretical. Several mechanisms
have been proposed based on experiments in animal models of os-
teoarthritis and cell cultures, including an anti-inflammatory effect
on the synovium (Van Buul 2011), a proliferative effect on chon-
drocytes (Drengk 2009), antinociceptive activity (Descalzi 2013),
stimulation of the secretion of hyaluronic acid (Anitua 2007), and
attraction of other cells such as stem cells to the damaged tissue to
aid in the healing response (Krüger 2012). The potential regener-
ative effects of PRP on damaged tissues, including joint cartilage,
is of particular interest in osteoarthritis, for which no treatments
have yet been shown to restore the structural integrity of the joint.
However, there is currently no compelling experimental or clini-
cal evidence that shows PRP or other autologous blood product
injections have a disease-modifying effect in osteoarthritis.

Why it is important to do this review

Autologous blood product injections are increasingly being used
for a wide array of indications. The concept is appealing in knee os-
teoarthritis because it is a novel minimally invasive therapy, which
could potentially decrease or postpone the need for surgical inter-
ventions in knee osteoarthritis, a condition for which relatively few
effective non-surgical interventions exist. These injections have
been considered generally safe because they are derived from the
person’s own blood. However, the relative benefits and harms of
treatment are uncertain.
A growing number of randomised controlled trials (RCTs)
and two systematic reviews have been published on the topic
(Kanchanatawan 2016; Laudy 2015). The reviews compared PRP
to placebo and hyaluronic acid injection. The comparison to
placebo injection or no treatment (i.e. efficacy of the treatment)
yielded inconsistent conclusions. This review will focus primarily
on the efficacy of the treatment compared to placebo and will also
update the findings regarding comparison to other injection ther-
apies.
Following publication of this systematic review, we will maintain
it as a living systematic review. Literature searches will continue to
be run monthly, and any new evidence that meets our inclusion
criteria will be rapidly incorporated into the review. This topic
lends itself to a living systematic review approach for several rea-
sons. First, knee osteoarthritis is a condition for which there is a
high demand for new therapies, due to its prevalence, impact on
function and quality of life, and paucity of highly effective non-
surgical treatments. This has led to a commensurate increase in the
supply of treatment options, many of which have been instituted
into practice before a robust evidence base for their effectiveness
has been established. Non-pharmacological therapies, including
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autologous blood product injections, have been well placed to fill
this gap in the market as they are subject to fewer regulatory re-
strictions than pharmaceutical products. PRP injections are now
widely used for a variety of indications, particularly osteoarthritis
and other disorders of the knee (Zhang 2016), despite relatively
little high-quality evidence to date. Second, the use of PRP and
other autologous blood products for the treatment of osteoarthritis
is an active area of research, with several trials currently in progress.
It is likely that the conclusions of this review, including estimates
of the efficacy of the interventions, will change as new evidence is
added in the near future. Finally, due to the large burden of disease
attributable to knee osteoarthritis, it is important that consumers,
healthcare providers and policy-makers have the most up-to-date
summary of the evidence for this intervention, in order to make
informed decisions.

O B J E C T I V E S

To assess the benefits and harms of autologous blood product
injections including PRP, for people with knee osteoarthritis, in
terms of pain, function, treatment success, quality of life, disease
progression and adverse events.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include studies described as RCTs, or trials using quasi-
randomised methods of participant allocation. We will include
studies reported as full text, those published as abstract only and
unpublished data. There will be no language or date restrictions.

Types of participants

We will include people with osteoarthritis of the knee (as defined
by the study).
In addition, we will include trials with people with osteoarthritis
in other joints, provided that the outcomes for people with os-
teoarthritis of the knee are presented separately or the majority
(approximately more than 80%) of participants in the trial have
osteoarthritis of the knee.
We will exclude participants with knee pain due to acute traumatic
injuries.

Types of interventions

We will include trials that assess autologous blood products, in-
cluding PRP, autologous whole blood, ACS, and any other ’treated’
autologous blood product. We will place no restrictions on vol-
ume injected, frequency and total number of injections, injection
approach, or use of local anaesthetic and imaging such as ultra-
sound.
We will include trials comparing autologous blood product injec-
tion with placebo injection; other injections (including glucocor-
ticoid injection, hyaluronic acid injection or cell-based therapies
such as stem cell therapy); exercise and other physical therapy inter-
ventions; surgical interventions (including arthroscopic debride-
ment, meniscectomy or joint irrigation); drug therapy (including
analgesics and non-steroidal anti-inflammatory drugs); and sup-
plements and complementary therapies.
Cointerventions will be included provided they are applied equally
in all treatment groups.
We will exclude trials that assess the additional benefit of PRP or
other autologous blood products to a surgical procedure compared
to surgery alone. We will exclude studies comparing one type or
dose of autologous blood product or PRP therapy to another type
or dose.

Types of outcome measures

Major outcomes

1. Mean overall pain measured on visual analogue scale (VAS),
numerical rating scale or other scales, or pain subscores of
composite scores if overall pain scales are not reported.

2. Mean function measured by global composite outcome
scores including Western Ontario and McMasters Universities
Osteoarthritis Index (WOMAC) total scores, Knee Injury and
Osteoarthritis Outcome Score (KOOS), Lysholm Knee Scoring
Scale or other composite scores; function or disability subscores
if composite scores are not reported.

3. Quality of life measured by validated tools (e.g. 36-item
Short Form (SF-36) mental health component, EQ5D, EuroQol
15D).

4. Participant-reported global assessment of success, as
measured by a participant-reported global impression of clinical
change (much or very much improved), or similar measure (e.g.
proportion achieving 30% reduction in pain).

5. Radiographic joint progression.
6. Withdrawals due to adverse events.
7. Serious adverse events.

Minor outcomes

1. Total adverse events: proportion in each group experiencing
any adverse event, mild or serious in nature.
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2. Treatment failure, as measured by progression to a surgical
procedure or joint replacement.

3. Magnetic resonance imaging measure of joint pathology
(e.g. cartilage volume, bone marrow lesions, synovitis).

Timing of outcome assessment

The primary analysis will be stratified by follow-up times for pain,
function and quality of life: up to three months; three to six
months (primary time point for the primary comparison); more
than six months to one year; more than one year to two years.
Joint structure changes, adverse events, withdrawals and serious
adverse events will be extracted at the end of the trial.

Search methods for identification of studies

Methods outlined below under the subheading “Living systematic
review approach” are specific to maintaining the review as a living
systematic review in the Cochrane Library ( Synnot 2017). They
will be implemented upon publication of the first version of the
full review.

Electronic searches

We will search the Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE (Ovid) and Embase (Ovid). Instead of
adding a methodological filter for randomised trials to the searches
of MEDLINE and Embase, we will retrieve all citations, remove
duplicates and run the remaining citations through the machine-
learning classifier (RCT model) (see Appendix 1 for details). Ci-
tations scoring 0 to 9 will be excluded from further consideration
in the review. Citations scoring 10 to 100, together with any un-
scored citations, will be added to the citations from CENTRAL
and duplicates removed. We will also search ClinicalTrials.gov and
the World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP) trials portal for relevant trial
protocols and ongoing trials. We will not apply any date or lan-
guage restrictions to the searches. See Appendix 2 for the database
search strategies.

Searching other resources

We will check the reference lists of all primary studies and any
relevant review articles for additional references.

Living systematic review approach

Database searches will be run monthly from the date of the base-
line review search. Any studies identified in the period from the
baseline searches to publication of the review will either be incor-
porated in the review or noted in the What’s New section and in-
cluded in the first update. For the searches of CENTRAL, MED-

LINE and Embase, we will use auto-alerts in the Cochrane Li-
brary and Ovid to receive a monthly search yield by email. We will
also manually search ClinicalTrials.gov, WHO ICTRP trials por-
tal and reference lists of newly identified primary studies monthly.
We will contact the corresponding authors of ongoing studies as
they are identified, to ask them to advise when results are avail-
able, or if they are willing to share early or unpublished data. We
will review search methods (sources, search terms and frequency)
approximately yearly to ensure they reflect any changes in subject
headings or text words, as well as any changes in the eligibility
criteria of the review.

Data collection and analysis

Selection of studies

For the first version of the review, two review authors will screen
the search yield and identify any potentially eligible citations. We
will retrieve the full-text of articles judged as potentially eligible
by at least one review author. Two review authors will screen the
full-text articles for eligibility and resolve any disagreements by
discussion or by consulting a third review author. We will record
the selection process in sufficient detail to complete a PRISMA
flow diagram (PRISMA Group 2009; PRISMA Statement), and
’Characteristics of excluded studies’ table. We will collate multiple
reports of the same study, so that each study rather than each report
is the unit of interest in the review.

Living systematic review approach

For the monthly searches following the baseline search, we will
immediately screen any new citations retrieved. We expect initial
search yields to be fairly small, so intend to screen all records
manually without applying the RCT classifier; however, this or
other automation techniques may be employed over time if the
volume of retrieved citations increases substantially.

Data extraction and management

We will use a data collection form for study characteristics and
outcome data, which has been piloted on at least one study in the
review. One review author (various authors at different times) will
extract the following study characteristics from included studies,
and at least one other review author will check study characteristics
for accuracy against the trial report.

1. Methods: study design, total duration of study, number of
study centres and location, study setting, withdrawals and date of
study.

2. Participants: number, mean age and variance or age range,
sex, disease duration, severity of condition, diagnostic criteria,

4Autologous blood product injections including platelet-rich plasma for osteoarthritis of the knee (Protocol)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD004417.pub5/full#CD004417-bbs2-0061
http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD004417.pub5/full#CD004417-bbs2-0061
http://prisma-statement.org/PRISMAStatement/Default.aspx
http://prisma-statement.org/PRISMAStatement/Default.aspx


inclusion criteria, exclusion criteria, baseline characteristics (e.g.
height and weight).

3. Interventions: characteristics of the autologous blood
product preparation and injection protocols, including a
description of the centrifugation protocol (speed and time) and
number of centrifugations, use and type of activating agents, use
of frozen or fresh PRP, leukocyte rich or poor, and injection
characteristics (such as volume injected, frequency and total
number of injections, injection approach, use of local anaesthetic
and imaging such as ultrasound).

4. Comparisons, concomitant treatments and excluded
cointerventions.

5. Outcomes: primary and secondary outcomes specified and
collected, and time points reported, withdrawals and adverse
events.

6. Characteristics of the design of the trial as outlined in the
Assessment of risk of bias in included studies section.

7. Notes: funding for trial, and notable declarations of interest
of trial authors.
Two review authors (SW, RJ for the baseline review) will indepen-
dently extract outcome data from included studies. We will extract
the number of events and number of participants per treatment
group for dichotomous outcomes, and means and standard devia-
tions and number of participants per treatment group for contin-
uous outcomes. We will note in the ’Characteristics of included
studies’ table if outcome data were not reported in a usable way and
when data were transformed or estimated from a graph. We will
resolve disagreements by consensus or by involving a third review
author (RB). One review author (SW for the baseline review) will
transfer data into Review Manager 5 (Review Manager 2014). We
will double-check that data are entered correctly by comparing the
data presented in the systematic review with the study reports.
We will use freely available software (e.g. Digitizeit) to extract data
from graphs or figures if means and measures of variance are not
reported in the text of included studies. Two review authors will
independently extract these data.
In the event of multiple measures of pain, function or radiographic
joint structure changes reported in a single trial, we will extract
the outcome measure that is highest on the following lists, based
on hierarchies ( Christensen 2015; Juhl 2012; Juni 2006).

1. Global pain, measured on a VAS, or numeric rating scale,
or other pain scale.

2. Pain on walking.
3. Pain subscore of the WOMAC or KOOS.
4. Composite pain scores other than WOMAC or KOOS.
5. Pain on activities other than walking.
6. Rest pain or pain during the night.
7. WOMAC or KOOS global algofunctional score.
8. Lequesne Osteoarthritis Index Global score.
9. Other algofunctional scale.

10. Participant’s global assessment.
11. Physician’s global assessment.

If data on more than one function scale are provided for a trial,
we will extract data according to the following hierarchy.

1. Global disability score.
2. Walking disability.
3. WOMAC or KOOS disability subscore.
4. Composite disability scores other than WOMAC and

KOOS.
5. Disability other than walking.
6. WOMAC or KOOS global scale.
7. Lequesne osteoarthritis index global score.
8. Other algofunctional scale.
9. Participant’s global assessment.

10. Physician’s global assessment.
If radiographic joint progression is presented more than once in a
trial, we will extract data according to the following hierarchy.

1. Minimum joint space width.
2. Median joint space width.
3. Semi-quantitative measurement.

We will apply the following decision rules in the event of multiple
outcome reporting:

1. if both final values and change from baseline values are
reported for the same outcome, we will extract final values;

2. if both unadjusted and adjusted for baseline values for the
same outcome are reported, we will extract adjusted values; and

3. if data are analysed based on an intention-to-treat (ITT)
sample and another sample (e.g. per-protocol, as-treated), we
will extract ITT data preferentially.
Where studies report outcomes at multiple follow-up, we will ex-
tract data at up to three months, six months, one year and two
years for pain, function and quality of life. If multiple times are
reported within each of these stratifications (such as at two and
three months), we will extract data at the latest time point (three
months).

Main planned comparisons

Our primary comparison will be autologous blood injection versus
placebo injection.
Our other main comparisons will be grouped as follows (but we
will perform separate analyses for each unique comparison inter-
vention):

1. autologous blood injection versus intra-articular
glucocorticoid injection;

2. autologous blood injection versus other intra-articular
injections including hyaluronic acid, stem cell injections and
other agents (we will analyse each comparison separately);

3. autologous blood injection versus exercise and other
physical therapy interventions;

4. autologous blood injection versus drug therapy (including
analgesics and non-steroidal anti-inflammatory drugs), and
supplements and complementary therapies (we will analyse each
comparison separately);
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5. autologous blood injection versus surgical interventions
(including arthroscopic debridement, meniscectomy or joint
irrigation (we will analyse each type of surgical comparison
separately).

Assessment of risk of bias in included studies

Two review authors (SW, RJ) will assess risk of bias for each study
using the criteria outlined in the Cochrane Handbook for System-
atic Reviews of Interventions (Higgins 2017), and will resolve any
disagreements by consensus or by involving another review author
(RB).
We will assess the risk of bias according to the following domains.

1. Random sequence generation.
2. Allocation concealment.
3. Blinding of participants and personnel.
4. Blinding of outcome assessment for self-reported outcomes

and assessor-reported outcomes.
5. Incomplete outcome data.
6. Selective outcome reporting.
7. Other bias, such as unequal application of cointerventions

across intervention groups, and whether the number of cross-
overs may bias the results.
We will grade each potential source of bias as high, low or unclear
risk, and provide a quote from the study report together with a
justification for our judgment in the ’Risk of bias’ table. We will
present the figures generated by the ’Risk of bias’ tool to provide
summary assessments of the risk of bias.
We will consider blinding separately for self-reported and assessor-
reported outcomes (e.g. for unblinded outcome assessment, risk
of bias may be low for radiographic joint progression, but high
for participant-reported pain and function). In addition, we will
consider the impact of missing data by key outcomes.
Where information on risk of bias relates to unpublished data or
correspondence with a trialist, we will note this in the ’Risk of bias’
table.

Assessment of bias in conducting the systematic

review

We will conduct the review according to this published protocol
and report any deviations from it in the ’Differences between pro-
tocol and review’ section of the systematic review.

Measures of treatment effect

When possible, the analyses will be based on ITT data (outcomes
provided for every randomised participant) from the individual
trials. For each trial, we will present outcome data as point esti-
mates with mean and standard deviation for continuous outcomes
(pain, function, quality of life, joint progression) and risk ratio

(RR) with corresponding 95% confidence intervals (CIs) for di-
chotomous outcomes (withdrawals, adverse events, serious adverse
events, participant-reported success, treatment failure).
For continuous data, results will be presented as mean differences
(MD) if possible with 95% CIs. However, where different scales
are used to measure the same outcome or concept, we will use
standardised mean differences (SMD) with 95% CI. The SMD
will be re-expressed as an MD on a typical scale (e.g. 0 to 10 for
mean pain) by multiplying by a typical among-person standard
deviation (e.g. the standard deviation of the control group at base-
line from the most representative trial) (Schünemann 2017a).
In the Comments column of the ’Summary of findings’ table, we
will report the absolute percent difference, the relative percent
change from baseline, and for outcomes that show a clinically
important difference between treatment groups, we will report
the number needed-to-treat for an additional beneficial outcome
(NNTB), or number needed-to-treat for an additional harmful
outcome (NNTH).
For dichotomous outcomes, the NNTB or NNTH will be cal-
culated from the control group event rate and the RR using the
Visual Rx NNT calculator (Cates 2008). The NNTB for con-
tinuous measures will be calculated using the Wells calculator
(available at the Cochrane Musculoskeletal Group Editorial office;
musculoskeletal.cochrane.org/). The minimal clinically important
difference (MCID) will be used in the calculation of NNTB or
NNTH; we will assume an MCID of 1.5 points in a 10-point
scale for pain; and 10 points on a 100-point scale for function or
disability for input into the calculator.
For dichotomous outcomes, the absolute percent change will be
calculated from the difference in the risks between the intervention
and control group using GRADEpro ( GRADEpro GDT 2015),
and expressed as a percentage. The relative percent change will be
calculated as the RR - 1 and expressed as a percentage.
For continuous outcomes, we will calculate the absolute percent
change by dividing the MD by the scale of the measure and ex-
pressed as a percentage. The relative difference will be calculated
as the absolute benefit (MD) divided by the baseline mean of the
control group, and expressed as a percentage.

Unit of analysis issues

Where multiple trial arms are reported in a single trial, we will
include only the relevant arms, but will report that there were mul-
tiple trial arms in the ’Characteristics of included studies’ table. If
two comparisons from a three arm trial (e.g. PRP regimen 1 versus
PRP regimen 2 versus) are combined in the same meta-analysis,
we will combine the two treatment groups, as both regimens are
relevant, and compare the combined treatment group to placebo
in the usual way. For dichotomous outcomes, both the sample
sizes and the numbers of people with events can be summed across
groups. For continuous outcomes, means and standard deviations
can be combined using methods described in Chapter 7 of the
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Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).
If we identify cross-over trials, we will extract data from the first
phase of the trial to avoid potential carry-over effects. If we identify
studies that injected both knees, or cluster-randomised trials we
will note if any unit of analysis issue had occurred during data
analysis. We plan to assess the effect of including studies with
potential unit of analysis issues in a sensitivity analysis.

Dealing with missing data

We will contact investigators or study sponsors in order to verify
key study characteristics and obtain missing numerical outcome
data where possible (e.g. when a study is identified as abstract
only and the full results are not published, or when data are not
available for all participants). Where this is not possible, and the
missing or unpublished data are thought to introduce serious bias,
we will explore the impact of including such studies in the overall
assessment of results by a sensitivity analysis. Any assumptions and
imputations to handle missing data will be clearly described and
the effect of imputation will be explored by sensitivity analyses.
For dichotomous outcomes that measure adverse events (e.g. num-
ber of withdrawals due to adverse events), we will calculate the
withdrawal rate using the number of participants that received
treatment as the denominator.
For dichotomous outcomes that measure benefits (e.g. proportion
of participants reporting treatment success), we will calculate the
proportion using the number of randomised participants as the
denominator.
For continuous outcomes (e.g. mean pain), we will calculate the
MD or SMD based on the number of participants analysed at that
time point. If the number of participants analysed is not presented
for each time point, we will use the number of randomised par-
ticipants in each group at baseline.
Where possible, missing standard deviations will be computed
from other statistics such as standard errors, CIs or P values (
Higgins 2011). If standard deviations cannot be calculated, they
will be imputed (e.g. from other studies in the meta-analysis).
Any assumptions and imputations to handle missing data will be
clearly described and the effect of imputation will be explored by
sensitivity analyses.

Assessment of heterogeneity

Clinical and methodological diversity will be assessed in terms of
participants, interventions, outcomes and study characteristics for
the included studies to determine whether a meta-analysis is ap-
propriate. When meta-analysis is appropriate, we will assess and
quantify the possible magnitude of inconsistency (i.e. heterogene-
ity) across studies using the I2 statistic with a rough guide for in-
terpretation as follows: 0% to 40% might not be important; 30%
to 60% may represent moderate heterogeneity; 50% to 90% may

represent substantial’ heterogeneity and 75% to 100% represents
considerable heterogeneity (Deeks 2017).
If we identify cases of considerable heterogeneity (defined as I2

statistic of 75% or greater), we will explore the data further by
comparing the characteristics of individual studies and performing
subgroup analyses.

Assessment of reporting biases

In order to determine whether outcome reporting bias is present,
we will check a priori trial protocols against published reports of
trial results (check if all planned outcomes have results reported).
For studies published after 1 July 2005, we will screen the WHO
ICTRP for the trial protocol.
We will compare the fixed-effect estimate against the random-
effects model to assess the possible presence of small-sample bias
in the published literature (i.e. in which the intervention effect
is more beneficial in smaller studies). In the presence of small-
sample bias, the random-effects estimate of the intervention is
more beneficial than the fixed-effect estimate (Sterne 2017). If we
are able to pool more than 10 trials, we will undertake formal
statistical tests to investigate funnel plot asymmetry to detect the
possibility of publication bias (Sterne 2017).

Data synthesis

We will pool outcomes from trials with similar characteristics (par-
ticipants, interventions and common comparators; outcome mea-
sures; and timing of outcome measurement) to provide estimates
of benefit and harm.
We will synthesise effect estimates using a random-effects meta-
analysis model based on the assumption that clinical diversity is
likely to exist, and that different studies are estimating different
intervention effects.
Where we cannot pool data, we will present effect estimates and
95% CIs of each trial in tables and summarise the results in text.

Living systematic review approach

When we identify new evidence that meets the inclusion criteria,
we will assess risk of bias, extract data and incorporate it in the
synthesis. The What’s New section of the review (or the Updating
Classification System, when it is implemented) will be updated
monthly to indicate the status of the search results.
We will republish the review in accordance with the evolving
Cochrane guidance for living systematic reviews if the new evi-
dence has an important impact on the findings of the review, for
example a change in one or more of the following components:

1. findings of one or more major outcomes;
2. credibility (e.g. GRADE rating) of one or more major

outcomes;
3. new settings, populations, interventions, comparisons or

outcomes studied.
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As recommended by the Cochrane Scientific Committee Expert
Panel in November 2018 (Cochrane Scientific Committee 2018),
we will not apply error-adjustment methods when conducting re-
peated meta-analyses. We will make decisions about whether to
stop updating when appropriate (e.g. if conclusions are unlikely
to change with future updates, no meaningful effect is likely to
be found, the review question is no longer a priority for decision-
making, or no new evidence is likely), and will be guided by on-
going work in this area (Elliott 2017).

GRADE and ’Summary of findings’ tables

We will create a ’Summary of findings’ table using the following
outcomes.

1. Mean overall pain measured on VAS or numerical rating
scale or other scales, or pain subscores of composite scores if
overall pain scales are not reported.

2. Mean function measured by global composite outcome
scores including WOMAC total scores, KOOS disability
subscore, Lysholm Knee Scoring Scale, or other composite
scores; function or disability subscores if composite scores are not
reported.

3. Quality of life measured by validated tools (e.g. SF36,
EQ5D, EuroQol 15D).

4. Participant-reported global assessment of success, as
measured by a participant-reported global impression of clinical
change (much or very much improved), or similar measure (e.g.
proportion achieving 30% reduction in pain).

5. Radiographic joint progression.
6. Withdrawals due to adverse events.
7. Serious adverse events.

We are unlikely to provide a ’Summary of findings’ table for ev-
ery possible comparison identified, but will address the most rel-
evant comparisons to inform current management. We will pro-
duce a ’Summary of findings’ table for the primary comparison
(autologous blood product injection versus placebo); for autolo-
gous blood injection versus glucocorticoid injection, as we think
this is the intervention it may replace in clinical practice; and for
the most commonly-reported comparison (other than placebo or
glucocorticoid injection) using six-month follow-up measures for
pain, function, quality of life, and last follow-up for joint structure
changes, participant-reported global assessment of success, with-
drawals due to adverse events and serious adverse events.
Two review authors (SW, RJ) will independently assess the qual-
ity of the evidence. We will use the five GRADE considerations
(study limitations, consistency of effect, imprecision, indirect-
ness and publication bias) to assess the quality of a body of ev-
idence as it relates to the studies which contribute data to the
meta-analyses for the prespecified outcomes, and report the qual-
ity of evidence as high, moderate, low, or very low. We will use
methods and recommendations described in Sections 8.5 and 8.7,
and Chapters 11 and 12, of the Cochrane Handbook for System-

atic Reviews of Interventions (Higgins 2017; Schünemann 2017a;
Schünemann 2017b). We will prepare the ’Summary of findings’
table using GRADEpro software table version 3, which automat-
ically shows the absolute percent change for dichotomous out-
comes (GRADEpro GDT 2015). We will justify all decisions to
downgrade the quality of studies using footnotes and we will make
comments to aid the reader’s understanding of the review where
necessary. We will provide the NNTB or NNTH, absolute and
relative per cent change in the Comments column of the ’Sum-
mary of findings’ table as described in the Measures of treatment
effect section above.

Subgroup analysis and investigation of heterogeneity

We will carry out the following subgroup analyses to assess if effects
on pain and function are modified by the following factors.

1. PRP compared to whole blood or ACS.
2. Mild-to-moderate osteoarthritis compared to more severe

disease, as defined by imaging criteria such as Kellgren-Lawrence
grade 1, 2 or 3 (mild to moderate) compared to Kellgren-
Lawrence grade 4 (severe) (Kellgren 1957).

3. Freshly prepared versus frozen autologous blood product.
4. Leukocyte-rich versus leukocyte-depleted autologous blood

product.
We will use the formal test for subgroup interactions in Review
Manager 5 (Review Manager 2014), and will use caution in the
interpretation of subgroup analyses as advised in Section 9.6 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2017).

Sensitivity analysis

We will investigate the robustness of the treatment effect (pain
and function) to potential selection bias and potential detection
bias by performing the following sensitivity analyses.

1. Selection bias: remove the trials that reported inadequate or
unclear allocation concealment from the meta-analysis to see if
this changes the overall treatment effect.

2. Detection bias: remove the trials that reported inadequate
or unclear participant blinding from the meta-analysis to see if
this changes the overall treatment effect.
We will restrict these analyses to one or two comparisons: autolo-
gous blood injection versus placebo or autologous blood injection
versus the most commonly used active comparator (e.g. glucocor-
ticoid injection).

Interpreting results and reaching conclusions

We will follow the guidelines in Chapter 12 of the Cochrane Hand-
book for Systematic Reviews of Interventions (Schünemann 2017a),
for interpreting results, and will be aware of distinguishing a lack
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of evidence of effect from a lack of effect. We will base our con-
clusions only on findings from the quantitative or narrative syn-
thesis of included studies for this review. We will avoid making
recommendations for practice, and our implications for research
will suggest priorities for future research and outline what the re-
maining uncertainties are in the area.

Methods for future updates

We will review the scope and methods of this review approximately
yearly (or more frequently if appropriate) in light of potential
changes in the topic area, or the evidence being included in the
review (e.g. additional comparisons, interventions or outcomes,

or new review methods available).
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A P P E N D I C E S

Appendix 1. Cochrane living systematic reviews

Living systematic reviews offer a new approach to review updating in which the review is continually updated, incorporating relevant
new evidence as it becomes available (Elliott 2017; Synnot 2017). Searching is conducted monthly, and new relevant evidence (studies,
data or other information) is incorporated into the review in a timely manner, so that the findings of the review remain current.
Initially, as we expect search yields to be fairly small and manageable, we will screen the monthly search yields manually. If the search
yield becomes larger and more unwieldy, as the first step of monthly screening, we will apply the machine learning classifier (RCT
model) available in the Cochrane Register of Studies (CSR; Wallace 2017b). The classifier assigns a probability (from 0 to 100) to each
citation for being a true RCT. For citations that are assigned a probability score less than 10, the machine learning classifier currently
has a 95% to 99% recall (to be updated when new advice is released) (Wallace 2017b). For citations assigned a score from 10 to 100,
two review authors will independently screen them. Citations that score nine or less will be excluded from further consideration in the
review as new advice (expected imminently) allows for these citations to be excluded.
For the most up-to-date information about the review, the results of the searches, and any new evidence being incorporated, readers
are encouraged to check the update status information. The update status information will be updated whenever the searches are re-
run, readers are encouraged to check the status of the review in the What’s New section (or the Updating Classification System, when
it is implemented).
We will republish the review as a new citation version when new evidence has an important impact on the findings of the review, for
example a change in one or more of the following components

1. Findings of one or more major outcomes.
2. Credibility (e.g. GRADE rating) of one or more major outcomes.
3. New settings, populations, interventions, comparisons or outcomes studied. For example, if autologous blood product injections

are shown to have a benefit over placebo injections, in future updates we will consider including studies comparing one type of
autologous blood injection to another type, or studies comparing different concentrations or preparations of the autologous blood
product.
If no new studies are identified, the review will remain the same, but the What’s New section (or the Updating Classification System,
when it is implemented) will be amended to reflect the status, ’No new studies identified with search’.
If new evidence is identified but the authors and the editorial team judge that is unlikely to have an important impact on the findings
of the review, the What’s New section (or the Updating Classification System, when it is implemented) will be amended to reflect the
status, ’new information identified, but unlikely to change conclusions’.
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The review will be maintained as a living review until the topic is no longer a priority, or we judge that the conclusions of the review
will no longer change with the addition of new evidence (Synnot 2017).

Appendix 2. Database search strategies

Cochrane Central Register of Controlled Trials (CENTRAL)

1. MeSH descriptor: [Osteoarthritis] explode all trees
2. (osteoarthr* or arthrosis or (degenerative near/2 arthritis) or (degeneration near/3 (knee* or menisc*)))
3. #1 or #2
4. MeSH descriptor: [Blood Transfusion, Autologous] explode all trees
5. MeSH descriptor: [Platelet-Rich Plasma] explode all trees
6. (Blood Autotransfusion):kw
7. (Thrombocyte Rich Plasma):kw
8. (“platelet rich plasma” or “thrombocyte rich plasma” or PRP or auto-transfusion* or autotransfusion* or orthokin* or regenokin* or
(autologous near/3 (blood or plasma or serum)))
9. #4 or #5 or #6 or #7 or #8
10. #3 and #9
MEDLINE search strategy (Ovid)

1. exp Osteoarthritis/
2. (osteoarthr$ or arthrosis or (degenerative adj2 arthritis) or (degeneration adj3 (knee$ or menisc$))).tw.
3. or/1-2
4. Blood Transfusion, Autologous/
5. exp Platelet-Rich Plasma/
6. (“platelet rich plasma” or “thrombocyte rich plasma” or PRP or auto-transfusion$ or autotransfusion$ or orthokin$ or regenokin$
or (autologous adj3 (blood or serum or plasma))).tw.
7. or/4-6
8. 3 and 7
9. Animals/ not Humans/
10. 8 not 9
Embase search strategy (Ovid)

1. exp Osteoarthritis/
2. (osteoarthr$ or arthrosis or (degenerative adj2 arthritis) or (degeneration adj3 (knee$ or menisc$))).tw.
3. or/1-2
4. Blood Autotransfusion/
5. Thrombocyte Rich Plasma/
6. (“platelet rich plasma” or “thrombocyte rich plasma” or PRP or auto-transfusion$ or autotransfusion$ or orthokin$ or regenokin$
or (autologous adj3 (blood or serum or plasma))).tw.
7. or/4-6
8. 3 and 7
9. Animals/ not Humans/
10. 8 not 9
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N O T E S

This protocol is based on a template developed by the Cochrane Musculoskeletal Group editorial base.
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