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Effect of Platelet-Rich Plasma Injection vs Sham Injection on Tendon
Dysfunction in Patients With Chronic Midportion Achilles Tendinopathy

A Randomized Clinical Trial

Rebecca S. Kearney, PhD; Chen Ji, PhD; Jane Warwick, PhD; Nicholas Parsons, PhD; Jaclyn Brown, BSc;
Paul Harrison, PhD; Jonathan Young, MBChB; Matthew L. Costa, PhD; for the ATM Trial Collaborators

IMPORTANCE Platelet-rich plasma injections are used as a treatment for chronic midportion
Achilles tendinopathy, but evidence for this treatment is limited.

OBJECTIVE In adults with midportion Achilles tendinopathy, to assess the effects of a single
platelet-rich plasma injection, compared with sham injection, on the outcome of the Victorian
Institute of Sport Assessment-Achilles (VISA-A) score (a single composite measure of Achilles
tendinopathy severity).

DESIGN, SETTING, AND PARTICIPANTS A participant-blinded, multicenter randomized clinical
trial that included 240 people from 24 sites assigned to either a platelet-rich plasma injection
or a sham injection between April 2016 and February 2020. Final follow-up was July 2020.
Participants were older than 18 years with midportion Achilles tendon pain for more than

3 months as confirmed by ultrasound, magnetic resonance imaging, or both.

INTERVENTIONS A single intratendinous platelet-rich plasma injection (n = 121) or a single
sham injection (insertion of a subcutaneous dry needle not entering the tendon) (n = 119).

MAIN OUTCOMES AND MEASURES The primary outcome was the VISA-A score, measured

6 months after treatment allocation. The VISA-A score contains 8 questions that cover 3
domains of pain, function, and activity, analyzed as a composite score (range, O [worst
symptoms] to 100 [no symptoms]; minimal clinically important difference in score, 12 points).
The primary analysis was adjusted for laterality, age, sex, and baseline VISA-A score.

RESULTS Among 240 patients assigned to a platelet-rich plasma or sham injection (mean age,
52 years; 138 [58%] women), 221(92%) completed the trial. At 6-month follow-up, mean
VISA-A score values in the plasma-rich plasma group vs the sham injection group were

54.4 vs 53.4 (adjusted mean difference, -2.7 [95% Cl, -8.8 to 3.3]). The most common
adverse events compared between patients in the platelet-rich plasma group vs the sham
group were injection site discomfort (97 vs 73 patients), swelling (56 vs 52 patients) and
bruising (48 vs 49 patients).

CONCLUSIONS AND RELEVANCE Among patients with chronic midportion Achilles
tendinopathy, treatment with a single injection of intratendinous platelet-rich plasma,
compared with insertion of a subcutaneous dry needle, did not reduce Achilles tendon
dysfunction at 6 months. These findings do not support the use of this treatment for chronic
midportion Achilles tendinopathy.

TRIAL REGISTRATION isrctn.org Identifier: ISRCTN13254422
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hronic midportion Achilles tendinopathy is defined as

degeneration of the midportion of the Achilles tendon

and is characterized by swelling and pain over the
midportion of the tendon, resulting in activity limition."* In
2016 data from Dutch general practice registers, a prevalence
of 5.2 per 1000 people per year was reported.? In data col-
lected between 2007 and 2011 (United Healthcare Orthopae-
dic dataset from the PearlDiver patient record database), 36 per
100 000 patients diagnosed with tendinopathy sustained
a subsequent Achilles tendon tear.?

Current therapies for chronic midportion tendinopathy
consist of exercise, orthotics, electrotherapy, and injections.
Injection therapies include prolotherapy (injection of an irri-
tant solution), high-volume (injection of solution into the space
between the tendon and tendon sheath) platelet-rich plasma
(PRP), and corticosteroids.®> Of these, therapeutic injections
with PRP, in which the plasma fraction of the patient’s blood
is injected into the Achilles tendon, has gained interest from
multiple organizations nationally including the International
Olympic Committee and the National Institute for Health and
Care Excellence.® PRP injections are thought to promote ten-
don repair by introducing a high concentration of growth fac-
tors (produced from whole blood) directly at the site of de-
generation to enhance regeneration.'®!! However, randomized
trial evidence for PRP to treat midportion Achilles tendinopa-
thy is limited.® To date, randomized trials have had small
sample sizes (<60 participants) and were not multicenter.

Therefore, a single blind multicenter randomized clinical
trial was conducted to compare the effects of a single PRP
injection, compared with sham injection, on pain function
and quality of life in patients with chronic midportion Achil-
les tendinopathy.

Methods

Study Conduct and Oversight

This randomized multicenter clinical trial was conducted at 24
UK hospital trusts in the National Health Service (NHS). The Na-
tional Research Ethics Committee approved this study at each
site on October 30, 2015 (15/WM/0359). Participants provided
written informed consent. Supplement 1 reports the trial
protocol,'? and the statistical analysis plan is in Supplement 2.

Participants
Research teams screened adults from orthopedic foot and
ankle clinics (Figure 1). Eligible patients were referred for a
surgical opinion and had received other previous treat-
ments. Potential participants were provided with verbal and
written information (eFigure 1 in Supplement 3) prior to
written informed consent.

Eligible candidates were aged 18 years or older with pain
at the midportion of the Achilles tendon for longer than 3
months (chronic presentation) with tendinopathy confirmed
by ultrasound, magnetic resonance imaging, or both. Exclu-
sion criteria included systemic conditions associated with ten-
dinopathy (eg, diabetes or rheumatoid arthritis), inability to
adhere to trial procedures, pregnancy, prior Achilles tendon
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Key Points

Question In adults with painful midportion Achilles tendinopathy
lasting longer than 3 months, does a single injection of platelet-rich
plasma result in better function when compared with a sham
injection 6 months after treatment?

Findings This randomized clinical trial included 240 participants
with pain at the midportion of the Achilles tendon. Treatment with
a single injection of intratendinous platelet-rich plasma vs a
subcutaneous dry needle resulted in a mean Victorian Institute of
Sport Assessment-Achilles score at 6 months of 54.4 vs 53.4
(range, O [worst symptoms] to 100 [no symptoms]); this
difference was not statistically significant.

Meaning A single injection of platelet-rich plasma compared with
a sham injection did not significantly reduce Achilles tendon
dysfunction.

surgery or rupture on the index side, previous major tendon
or ankle injury, deformity to either lower leg, fracture of along
bonein either lower limb (tibia, fibula, femur, or any 2 of these
bones) in the previous 6 months (expected duration of recov-
ery), previous randomization in the study, previous receipt of
PRP treatment into a tendon, or contraindication to receiving
PRP (eg, hemodynamic instability, platelet dysfunction syn-
drome, active cancer, septicemia, anticoagulation therapy).

Allocation to Treatment

All baseline data were collected prior to allocation to treat-
ment. Patients were randomized in an approximate 1:1ratio to
receive a PRP injection or a sham injection using a standard
minimization algorithm with stratification by recruitment cen-
ter and laterality (1 or both Achilles tendons affected)
(Figure 1).1>!* Participants with bilateral Achilles tendinopa-
thy were treated as 1 experimental unit (ie, the person was al-
located rather than the tendon). For these participants, an in-
dex tendon was identified (most painful). The treatment
allocation process was triggered by a telephone call from the
research nurse to a secure, centralized, telephone-based ser-
vice at Warwick Clinical Trials Unit. The minimization algo-
rithm was implemented by a trained staff member, and treat-
ment allocation was communicated verbally to the research
nurse and confirmed by email. Only members of the indepen-
dent team had access to the minimization algorithm and abil-
ity to allocate participants. Treatment allocation was not pre-
dictable within the trial team due to the independent secure
allocation system.

Intervention and Masking

Each research team received training from the chief investi-
gator (R.S.K.) for preparation and delivery of the trial inter-
ventions, with attendance recorded on a trial delegation log.
Only those individuals listed on the delegation log were per-
mitted to prepare and deliver the trial interventions.

The participants were blinded to their treatment alloca-
tion. Clinicians involved in preparing or delivering the inter-
vention could not be blinded but had no role in collection or
assessment of follow-up data.
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Figure 1. Recruitment, Randomization and Follow-up in the Achilles Tendinopathy Trial

512 Patients with chronic midsubstance
Achilles tendinopathy referred?

139 Did not meet eligibility criteria
58 Prior Achilles tendon rupture or surgery
50 Systemic condition
15 Major injury to ankle
9 Contraindication to platelet-rich plasma
7 Unable to adhere to trial procedures

373 Eligible to participate

133 Patients eligible but chose
not to be randomized

(" 240 Randomized )

121 Randomized to receive platelet- 119 Randomized to receive sham
rich plasma injectionP
117 Received intervention as 119 Received sham as randomized®
randomized

4 Did not receive intervention
as randomized
3 Received sham injectionP:c
1 Opted to receive no injection

l @ Referred patients were screened

121 Completed baseline ‘

119 Completed baseline

!

!

110 Included in primary analysis
11 Not included in primary analysis

111 Included in primary analysis
8 Not included in primary analysis

from orthopedic foot and ankle
clinics.

®|ndicates subcutaneous dry needle
injection.

10 Missing
1 Withdrew

7 Missing
1 Withdrew

¢ Switched to sham injection due to
equipment failure with platelet-rich

plasmainjection.

All participants had approximately 9 mL of whole blood
withdrawn from the antecubital fossa. This blood was mixed
with 1 mL of sodium citrate anticoagulant. Following this pro-
cedure, a research nurse moved to a separate clinical area.
Those randomized to receive PRP had the injection prepared
immediately; there was no storage of whole blood. These par-
ticipants waited 30 minutes after blood was withdrawn (the
time required to prepare the PRP injection) before receiving
the PRP injection. For participants randomized to receive the
sham injection, their whole blood was discarded, and they also
waited 30 minutes after blood withdrawal to simulate the ap-
proximate time required to prepare a PRP injection.

The PRP preparation involved whole-blood centrifuga-
tion using the study-specific Glo PRP system, which pro-
duces a leukocyte-rich preparation (Glofinn). A new study-
specific centrifuge that used a 2-stage centrifugation process
was issued to each recruitment center. In stage 1, the whole
blood was centrifuged for 5 minutes at 1200 RCF (relative cen-
trifugal force; 1200g), after which red blood cells were col-
lected in an attachment and discarded. In stage 2, the remain-
ing sample was centrifuged for 10 minutes at 1200 RCF, after
which the PRP was transferred using an extraction syringe to
produce approximately 3 mL of PRP. The PRP was adminis-
tered immediately in its liquid form and was not stored. In the
event that the project-specific centrifuge system failed once
blood had been drawn for PRP, recruitment centers were ad-

jama.com

vised to give the participant the sham intervention to main-
tain participant blinding to treatment allocation. Participants
remained in the allocated group regardless of intervention re-
ceived. The preparation procedures remained consistent across
the trial duration.

For both interventions, participants were in the prone po-
sition when the intervention was administered and were un-
able to see the syringe. Additionally, all syringes were masked
with black tape to ensure that the contents could not be seen.
For both interventions, 5mL of 2% lidocaine was injected into
the skin overlying the tendon.

Participants randomized to the PRP group received 1 in-
jection into the Achilles tendon through a single skin portal and
5 penetrations of the tendon. Participants randomized to the
sham injection group received 1dry injection, inserted under
the skin but not into the tendon, for 10 seconds to simulate the
conventional time taken to inject PRP.

The trial team chose a comparator that would avoid any
potential therapeutic value. Saline injections and dry nee-
dling have been associated with possible therapeutic values
dueto thelocal trauma caused within the tendon by the needle,
which may facilitate a healing response (absent in this pathol-
ogy) and possible treatment effects associated with pressure-
volume changes within the tendon. Consequently, it was de-
cided that all patients would have a needle inserted under the
skin, but not into the tendon.

JAMA July13,2021 Volume 326, Number 2
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Table 1. Baseline Characteristics of Study Participants Randomized
to the Platelet-Rich Plasma or Sham Treatment Group

No. (%)?
Platelet-rich plasma Sham
(n=121) (n=119)°
Men 48 (39.7) 54 (45.4)
Women 73(60.3) 65 (54.6)
Race/ancestry©
White 119 (98.3) 111(93.3)
Asian/Asian British 1(0.8) 1(0.8)
Multiple ethnic groups 0 3(2.5)
Other 1(0.8) 4(3.4)
Age, mean (SD) 52.4(11.1) 52.0(9.8)
Body mass index, mean (SD)¢ 30.8 (5.8) 31.0(5.4)
Employment®
Full-time employed 64 (52.9) 66 (55.5)
Retired/inactive 22(18.2) 19 (16.0)
Part-time employed 16 (13.2) 13 (10.9)
Self-employed 9(7.4) 13 (10.9)
Unemployed 4(3.3) 5(4.2)
Unpaid work 4(3.3) 1(0.8)
Caregiver 2(1.7) 2(1.7)
Bilateral tendon involvement 20 (16.5) 19 (16.0)
Regular smoker 10(8.3) 12 (10.1)
Symptom duration, 24 (14-36) 24 (14-36)
median (IQR), mo
VISA-A score, mean (SD)" 37.6(19.3) 33.2(18.1)
Pain VAS, mean (SD)? 4.2(2.3) 4.6(2.4)
EQ-5D-5L utility score, 0.60 (0.18) 0.53(0.21)

mean (SD)"

Abbreviations: IQR, interquartile range; VAS, Visual Analog Scale;
VISA-A, Victorian Institute of Sport Assessment-Achilles score.

@ Numeric values indicate No. (%) unless otherwise indicated. Categorical
percentages may not total 100 due to rounding.

bSham indicates subcutaneous injection of a dry needle.

€ This study included a race/ancestry category for “Black/African/Caribbean/
Black British,” but it is not shown as no participants self-identified as such.
Participants who self-identified as “Other” for race/ancestry did not provide
more specific information.

d Calculated as weight in kilograms divided by height in meters squared.

€ An employment status category of “Full-time student” was included but is not
shown as no participants self-identified as such.

f The score is a composite measure of severity of Achilles tendinopathy (range,
0 [worst] to 100 [best] with a lower score indicating more symptoms and
a larger limitation of physical activity). A score of 35 is indicative of one-third
of best.

&Score range: O (no pain) to 10 (worst pain) with a score of 4 to 5 indicating
moderate pain.

N The score indicates a composite measure of mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension has 5 levels (range,
usually O to 1[best health-related quality of life]), but negative values are
possible and indicate worse than death.

All participants were asked to avoid additional treat-
ments during the 6-month follow-up period, and they re-
ceived the same advice (verbal and written; eFigure 2 in Supple-
ment 3) after receiving the PRP or sham injection. This
postinjection advice informed participants that they may have
increased pain for 24 to 48 hours and recommended that
simple analgesia (eg, paracetamol) could be taken for in-

JAMA July13,2021 Volume 326, Number 2
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creased pain, while anti-inflammatory medications (eg, ibu-
profen) should be avoided for up to 4 weeks. They were also
informed of potential adverse events and about what to do if
they occurred. All participants were advised to return to nor-
mal activities when they felt able, while avoiding significant
activity (eg, running or weight training) for 1 week.

At each recruitment site, quality assurance checks were
planned to assess adherence using an intervention preparation
and delivery checklist. In addition, 14 healthy volunteers, inde-
pendent of the study sample, provided two 10-mLblood samples
at 4 of the recruitment centers during the period of recruit-
ment. Sample one was kept as a whole-blood control and sample
two was used to produce PRP for analysis, for quality control.
Samples were anonymized and transported to an independent
test laboratory the same day (Institute of Inflammation and
Aging, University of Birmingham, Birmingham, UK). Instru-
ment performance was checked by the test laboratory each day
and externally on a monthly basis (UKNEQAS, Watford, UK). Red
blood cell, platelet, and white blood cell counts were recorded
in a database, and all samples were destroyed after analysis.

Outcomes

Primary Outcome

The primary outcome was the Victorian Institute of Sport
Assessment-Achilles score (VISA-A),' a composite measure of
severity of Achilles tendinopathy that contains 8 questions,
and was mailed to participants for self-administration. This is the
only validated Achilles tendinopathy-specific patient-reported
outcome measure available. Questions 1to 3 are related to pain
in the Achilles region, questions 4 to 6 are related to function,
and questions 7 and 8 are related to activity. Each of the first 7
questions are scored on a O- to 10-point visual analog scale tore-
port the magnitude of symptoms, and question 8 is scored on a
0- to 30-point categorical rating scale (overall score range, O
[most-severe symptoms] to 100 [no symptoms]). The 6-month
follow-up time point was selected for ethical reasons; if patients
were still experiencing debilitating symptoms at this time point,
investigators did not want to withhold access to other treatment.

Secondary Outcomes

Secondary outcomes were the VISA-A score at 3-month follow-
up, health-related quality of life assessed by the 5-level Euroqol
questionnaire (EQ-5D-5L; range, usually O to 1 [1indicates full
health], but negative values are possible and indicate worse
than death)!® at 3- and 6-month follow-up, and pain assessed
using a visual analog scale (range indicated on a 10-cm line: O
cm [no pain] to 10 cm [worst imaginable pain]) at 2-week,
3-month, and 6-month follow-up periods.'” Expected events
related to the study treatments were predefined and re-
corded as adverse events. All unexpected events were evalu-
ated for relatedness to the study treatments.

Baseline data were collected by the recruiting center re-
search teams on paper data collection forms. Baseline data in-
cluded patient-reported ethnicity, collected using pre-
defined fixed categories to characterize the study population
and to assess generalizability of results. At 2-week, 3-month,
and 6-month follow-up time points, data were collected cen-
trally by the research team based at Warwick Clinical Trials Unit,
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who were blinded to treatment allocation throughout. Data
were collected via mail or telephone. The primary method was
by mailed forms for the primary end point. When partici-
pants did not return a mailed questionnaire, they were tele-
phoned to collect the data. All participants received a paper
copy of the questionnaire prior to the telephone call.

Statistical Analysis

There is no consensus on the minimal clinically important dif-
ference for the VISA-A score. Previous trials evaluating PRP in-
jections have used between 10 and 12 points, consistent with
other comparable musculoskeletal studies that report mini-
mal clinically important difference values that represented be-
tween 10% and 15% of the scale.>'®

From a pilot study publication,* VISA-A scores were ob-
served to be approximately normally distributed with a stan-
dard deviation of 26. At the 5% significance level, 100 patients
in each group (200 in total) were required for 90% power to ob-
serve a 12-point difference in VISA-A.'*-2° Allowing for a 15% loss
to follow-up, 240 participants were required. The sample-size
calculations did not take into account planned control in the
analysis for baseline VISA-A score and other covariates.

The primary comparison was the between-group VISA-A
score 6 months after treatment allocation. For the primary
analysis, patients were analyzed according to their allocated
treatment. Mixed-effects linear regression analysis was used
to estimate the treatment effect, including (fixed-effects) terms
to adjust for laterality, age, sex and baseline VISA-A score.
Recruitment center was included in the mixed-effects model
as a random effect to allow for possible heterogeneity in pa-
tient outcomes due to other unknown center-related effects.
Recruitment center was treated as a fixed effect when the ran-
dom effect was inestimable. As a secondary analysis, the
VISA-A was analyzed in a similar manner on a per-protocol, as
received-basis (in contrast to on an as allocated).

Multivariable imputation by chained equations method
was used to impute missing data for the sensitivity analysis
for the primary outcome. The trial statistician was blinded to
the treatment allocation throughout.

Prespecified subgroup analysis included laterality (single
vs bilateral) and duration of symptom (smedian vs > median
duration). The median duration of symptoms was deter-
mined by the baseline data. The subgroup analyses followed
the methods described for the primary analysis. We per-
formed an omnibus (likelihood ratio x?) test for treatment-
subgroup interaction in a model for the primary outcome. A
2-sided Pvalue of less than .05 was considered statistically sig-
nificant. All analyses were conducted using SAS version 9.4
(SASInstitute Inc). Because of the potential for type 1 error due
to multiple comparisons, secondary analyses should be con-
sidered exploratory.

. |
Results

Between April 27, 2016, and February 21, 2020, a total of 512
adults with chronic midportion Achilles tendinopathy were
screened. Of these, 139 were ineligible, 133 declined partici-

jama.com
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pation, and 240 were randomized to receive PRP injection
(n = 121) or sham injection (n = 119). Two hundred twenty-
one participants (92%) completed the primary VISA-A score
at the 6-month primary end point (Figure 1).

Three participants in the PRP group (n = 121) did not re-
ceive the allocated treatment due to equipment failure and re-
ceived a sham injection. One participant in the PRP group with-
drew from receiving any intervention after consent and
treatment allocation and subsequently withdrew from all trial
procedures. All participants in the sham injection group
(n = 119) received the allocated treatment. All recorded qual-
ity assurance checks demonstrated adherence to the trial pro-
tocol, and external quality assurance of PRP samples using the
same protocol were satisfactory (eTable 1 and eTable 2 in
Supplement 3). The rate of successful blinding was balanced
across the groups (eTable 3 in Supplement 3).

Thirty-seven participants in the PRP (n = 121) group and
40 in the sham group (n = 119) received additional treat-
ments. These treatments were similar and balanced in the 2
groups (eTable 4 in Supplement 3).

The trial population had a mean (SD) age of 52.2 (10.5) years
and 58% (138/230) were women. The most common pretrial
treatment was physical therapy, received by 207 participants
(86%). The median symptom duration in both groups was 24
months (interquartile range, 14-36) The groups were well bal-
anced across baseline characteristics (Table 1).

Primary Outcome

There was no significant difference in VISA-A scores between
the PRP group and the sham group at 6 months following treat-
ment allocation (mean difference, -2.7 [95% CI, -8.8 to 3.3])
(Figure 2).

Secondary Outcomes

There was no significant difference in the VISA-A score be-
tween the PRP group and the sham group at the 3-month time
point (mean difference, -0.4 [95% CI, -5.1 to 4.3]; Table 2).
There were no significant differences in quality of life
(EQ-5D-5L utility and VAS score) or pain (VAS) at 2 weeks, 3
months, or 6-month time points (Table 3).

Secondary per-protocol analyses and imputed analysis ac-
counting for missingness were not substantially different
(eTable 5 and eTable 6 in Supplement 3). Predefined sub-
group analyses showed the differences between treatment
groupsin VISA-A scores at 6 months were not statistically sig-
nificantly different between subgroups on either factor
(eTable 7 in Supplement 3).

Adverse Events

The most common adverse event was mild discomfort at the
injection site at 2 weeks after the injection (97 (82%) in the
PRP group vs 73 (61%) in the sham group). At 6 months after
the injection, mild discomfort at the injection site was
reduced (9 in PRP group vs 1 in sham group). Swelling was
the second most common adverse event observed at 2-week
follow-up (56 [47%] in the PRP group vs 52 [44%] in the sham
injection group), followed by bruising (48 [40%] in the PRP
group vs 49 [41%] in the sham injection group) (Table 4).
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Figure 2. VISA-A Scores at Baseline and 6 Months for Each Participant by Group
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The baseline Victorian Institute of Sport Assessment-Achilles (VISA-A) scores for
individual participants are connected using blue lines for the platelet-rich plasma
(PRP) group and orange lines for the sham (subcutaneous dry needle injection)
group. Changes from baseline (indicated by the pre label) to 6 months (post label)
are represented by the vertical lines with upward lines indicating improvement of
Achilles tendinopathy and downward lines indicating deterioration. Box plots

show the summary of baseline, 6 months, and changes by group. Boxes from
bottom to top show the 25th, 50th, and 75th percentiles; horizontal dashed lines
indicate the mean; horizontal solid lines indicate the median; whiskers with caps
indicate the range from the lower to upper adjacent values (25th percentile-1.5 x
the interquartile range [IQR]; 75th percentile + 1.5 x the IQR).

Table 2. VISA-A Scores by Treatment Group and Time?

Platelet-rich plasma Sham? Between-group difference (95% CI)®
VISA-A, VISA-A,
No. mean (SD)© No. mean (SD)© Unadjusted P value Adjusted P value
Primary end point 110 54.4 (25.7) 111 53.4(24.2) 1.0(-5.6t07.6) .76 -2.7(-8.8t03.3)° .36
(6 mo)
Secondary end point 116 47.0 (22.3) 111 44.2 (20.5) 2.8(-2.8t08.4) .33 -0.4(-5.1t04.3) .88
(3 mo)

Abbreviation: VISA-A, Victorian Institute of Sport Assessment-Achilles score.
2 Sham indicates subcutaneous injection of a dry needle.

b Group difference is calculated as platelet-rich plasma injection group minus
sham injection group.

€ The score is a composite measure of severity of Achilles tendinopathy (range,
0 [worst] to 100 [best] with a lower score indicating more symptoms and

a larger limitation of physical activity). A score of 35 is indicative of one-third
of best.

9The model has been adjusted for age, sex, laterality, and baseline VISA-A score,
with site included as a random effect in the 6-month analysis and as a fixed
effect in the 3-month analysis due to inestimable random effect.

¢ Indicates the primary outcome.

Table 3. Secondary Outcomes by Treatment Group and Time?

Platelet-rich plasma Sham® Between-group difference (95% Cl)

No.  Mean (SD) No. Mean (SD) Unadjusted Pvalue  Adjusted® P value
Pain VAS®
2 wk 113 3.7(2.5) 116 4.1(2.7) -0.3(-1.0t00.3) .33 -0.1(-0.7 t0 0.6) .85
3 mo 116 3.6(2.6) 111 3.6(2.6) 0.0(-0.7t00.7) .95 0.2 (-0.4t0 -0.9) 47
6 mo 110 2.7(2.6) 111 2.6(2.7) 0.2(-0.5t00.9) .64 -0.4(-0.3t0 1.1) .22
EQ-5D-5L VAS®
3mo 116 67.6(19.7) 111 69.0(19.3) -1.4(-6.5t03.7) .59 -2.6(-7.9t02.7) 33
6 mo 110 72.8(18.7) 111 72.7 (19.7) 0.2(-4.9t05.2) .95 -0.6 (-5.8t04.7) .81
EQ-5D-5L utility score®
3 mo 116  0.654(0.198) 111 0.639 (0.211) 0.014 (-0.039 to 0.068) .59 -0.005 (-0.057 t0 0.047) .85
6 mo 110  0.690(0.214) 111 0.674(0.217) 0.016 (-0.041 to 0.073) .58 -0.002 (-0.059 to0 0.055) .94

Abbreviations: EQ-5D-5L, 5-level Eurogol questionnaire; VAS, Visual Analog

Scale; VISA-A, Victorian Institute of Sport Assessment-Achilles score.

2 Analysis was adjusted for age, sex, laterality, and baseline VISA-A score, with
site included as a random effect. A lower pain VAS score indicates less pain.
A higher EQ-5D-5L index/VAS score indicates better health-related quality
of life.

bSham is subcutaneous injection of a dry needle.

©Score range: O (no pain) to 10 (worst pain) with a score of 4 to 5 indicating
moderate pain.

dScore range: O (indicates worst health) to 100 (best health).
€ The score indicates a composite measure of mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each dimension has 5 levels (range,

usually O to 1[best health-related quality of life]), but negative values are
possible and indicate worse than death.
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Table 4. Analysis of Secondary Outcome Complications
From Baseline to 6 Months by Allocated Treatment Group

No. (%)?

Characteristics by follow-up period Platelet-rich plasma Sham

2 wk
No. 119 119
Bleeding at injection site 24 (20.2) 36 (30.3)
Bruising at injection site 48 (40.3) 49 (41.2)
Fainting 0 0
Infection at injection site 0 0
Mild discomfort at injection site 97 (81.5) 73(61.3)
Swelling at injection site 56 (47.1) 52 (43.7)
Skin discoloration at injection site 24(20.2) 22 (18.5)
Allergic reaction 0 1(0.8)
Other® 8(6.7) 6(5.0)

3 mo
No. 116 110
Bleeding at injection site 0 0
Bruising at injection site 4(3.4) 7 (6.4)
Fainting 0 0
Infection at injection site 0 0
Mild discomfort at injection site 20(17.2) 15 (13.6)
Swelling at injection site 11 (9.5) 11 (10.0)
Skin discoloration at injection site 4(3.4) 0
Allergic reaction 0 0
Other® 4(3.4) 3(2.7)

6 mo
No. 110 111
Bleeding at injection site 0 0
Bruising at injection site 0 1(0.9)
Fainting 0 0
Infection at injection site 0 0
Mild discomfort at injection site 9(8.2) 1(0.9)
Swelling at injection site 3(2.7) 5(4.5)
Skin discoloration at injection site 0 0
Allergic reaction 0 0
Other® 1(0.9) 2(1.8)

@ Numeric values indicate complications reported at least once per participant;
percentages exclude unknown answers at each follow-up.

b Category included episodes of cramping, ankle stiffness, numbness, nausea,
temporary visual disturbance, and swelling behind the knee.

There was 1 related serious adverse event in which a patient
in the PRP injection group developed severe pain following
the injection. This participant subsequently had a tendon
debridement and symptoms resolved.

Original Investigation Research

|
Discussion

In this clinical trial of patients with chronic midportion Achil-
les tendinopathy, a single PRP injection, compared with sham,
injection did not result in a statistically significant difference
in the VISA-A score at 6-month follow-up. The upper limit of the
95% CI for the mean difference excluded a clinically meaning-
ful effect. There was no significant effect of the PRP injection
on secondary outcomes of change in VISA-A score at 3-month
follow-up or the EQ-5D-5L and pain at 2 weeks, 3 months, and
6 months. A single injection of PRP resulted in mild discom-
fort more frequently than a sham injection, and in some pa-
tients, mild discomfort persisted to the 6-month follow-up.

A 2020 systematic review identified 5 randomized clinical
trials (201 participants) of PRP for Achilles tendinopathy. 81922
Only 1 small study (60 participants) had a significant mean
change in VISA-A scores when compared with placebo (19.6 vs
8.8).2° Preclinical evidence demonstrated that PRP promoted
tendon healing, due to the high concentration of growth fac-
tors delivered by injection to the site of degeneration, that en-
hanced tendon regeneration.?®> However, these effects have not
been demonstrated in humans.??

Limitations

This study has several limitations. First, the injections were not
ultrasound guided, soit is hypothetically possible that the PRP
was not injected directly into the tendinopathic area of the ten-
don; however, the Achilles tendon is superficial, and the symp-
tomatic area can be easily identified. Therefore, this phenom-
enonis unlikely. Second, only 1 PRP injection was administered.
It is possible that multiple PRP injections might have had a dif-
ferent effect.?* Third, 77 participants sought additional treat-
ment during the 6-month follow-up, which may have influ-
enced results. However, these therapies appeared balanced
across the 2 groups. Fourth, the quality of every PRP sample that
was injected was not independently assessed. However, a de-
tailed quality assurance method was implemented.

. |
Conclusions

Among patients with chronic midportion Achilles tendinopa-
thy, treatment with a single injection of intratendinous platelet-
rich plasma, compared with insertion of a subcutaneous dry
needle, did not reduce Achilles tendon dysfunction at 6
months. These findings do not support the use of this treat-
ment for chronic midportion Achilles tendinopathy.
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