
Karjalainen T, et al. BMJ Open Sp Ex Med 2022;8:e001258. doi:10.1136/bmjsem-2021-001258   1

Open access Viewpoint

Platelet- rich plasma injection for tennis 
elbow: did it ever work?

Teemu Karjalainen    ,1,2 Bethan Richards,3 Rachelle Buchbinder2

To cite: Karjalainen T, 
Richards B, Buchbinder R.  
Platelet- rich plasma 
injection for tennis elbow: 
did it ever work? BMJ Open 
Sport & Exercise Medicine 
2022;8:e001258. doi:10.1136/
bmjsem-2021-001258

1Department of Hand and 
Microsurgery, Tampere 
University Hospital, Tampere, 
Finland
2Monash Department of Clinical 
Epidemiology at Cabrini Hospital, 
Cabrini Institute, Malvern, 
Victoria, Australia
3Institute of Rheumatology and 
Orthopaedics, Royal Prince 
Alfred Hospital, Sydney, New 
South Wales, Australia

Correspondence to
Dr Teemu Karjalainen;  
 teemukarjalainen@ me. com

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Platelet- rich plasma (PRP) is a commonly used treatment 
for tendinopathies such as tennis elbow despite the 
questionable evidence of its efficacy. A recent Cochrane 
review suggests that it likely does not provide clinically 
meaningful benefits in people with tennis elbow. In this 
viewpoint, we discuss how lack of regulation allowed 
aggressive marketing and clinical use without normal 
phases of drug development and approval process or 
rigorous evidence of benefits. Since several phases 
of development were bypassed, we still do not know 
the optimal preparation method and dosing of PRP 
for tendinopathies. Furthermore, several clinical trials 
compared PRP with other interventions although it 
was unclear if PRP was better than placebo and these 
comparisons created distraction rather than improved 
understanding of its effects.

RECENT EVIDENCE: WHERE ARE WE NOW?
On any given day, lateral epicondylitis affects 
1%–2% of middle- aged people and is associ-
ated with substantial healthcare and societal 
costs.1 2 Glucocorticoid injection has been 
a mainstay of treatment, but its benefits 
are short- lived.3 With a lack of alternative 
options and a shift to focussing on regener-
ative outcomes, many front- line clinicians 
have turned to less regulated and what are 
perceived to be more risk- free treatments, 
such as platelet- rich plasma (PRP).

Our recent Cochrane review found insuf-
ficient evidence to support the ongoing use 
of autologous blood or PRP injections in 
the treatment of tennis elbow.4 Estimates 
from eight placebo- controlled trials sit firmly 
above the null effect for both pain (MD 0.16, 
95% CI −0.3 to 0.6, 0–10 scale; n=523) and 
function (MD 1.9, 95% CI −1.3 to 5, 0–100 
scale; n=502).

The prospects of widely used PRP injections 
turning out to be the holy grail for tennis 
elbow are tenuous at best. Furthermore, PRP 
injections did not show superiority compared 
with autologous blood injections (four trials, 
292 participants), undermining the rationale 
for selling the centrifugation kits that concen-
trate the growth factor (GF)- filled platelets.

BIOLOGICAL RATIONALE: HOW WAS IT SUPPOSED 
TO WORK?
Despite advances in our understanding of 
tendon biology, the exact mechanism for 
pain in tennis elbow is unclear. In response 
to hypoxia and tissue injury, cytokines and 
growth factors (GFs) are released, and a 
complex, sequential cascade results in neovas-
cularisation and synthesis of poorly organised 
tendon tissue.5 6

The biological rationale for PRP injection 
is that platelets contain several GFs and other 
potentially active proteins, so when delivered 
to sites of injury, it is hypothesised to promote 
the repair process. Animal and cell studies 
have shown that PRP may confer several 
effects on tendons: it increases vascularity, 
tenocyte proliferation and collagen synthesis.7 
However, this is not what tendinopathic tissue 
is devoid of. Although PRP has been demon-
strated to promote tendon healing in in vitro 
studies, evidence from acute injuries and 
cultured cells may not apply to human tend-
inopathy.7

CLINICAL SCIENCE: WHAT WENT WRONG?
Many factors have contributed to the wide-
spread adoption of PRP into clinical practice 
in the absence of rigorous evidence support 
its use. Since PRP is not considered a medica-
tion or medical device, the robust oversight, 
clinical trial and approval processes, normally 
required for the adoption of a new treatment/

Key messages

What is already known
 ► Platelet- Rich Plasma (PRP) injection is widely used 
to treat tennis elbow symptoms.

What are the new findings
 ► Cochrane review found moderate certainty evidence 
that PRP does not provide patient- important benefits 
compared with placebo in people with tennis elbow.

 ► Flaws in the interpretation of preclinical and clini-
cal research as well as active marketing resulted in 
widespread use despite lack of benefits.

 ► The benefits of novel treatments should be assessed 
in rigorous trials before implementation.
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device into clinical practice, were not followed. Conse-
quently, several early phases of the development pathway 
were bypassed. For example, the optimal doses of the 
different cytokines, immune cells and proteins being 
delivered in PRP or how frequently they should be 
administered is still unclear.8 Clinical trials have there-
fore been limited by the variability of PRP preparations 
and delivery protocols used, limiting the generalisability 
of results.

First signs of possible benefits of PRP in the treatment of 
tennis elbow were published in 2006.9 A non- randomised 
comparative study including 20 participants found that 
by 2 months, there was a 60% reduction in pain in the 
active group (n=15), increasing to 93% by final follow- up 
at 25 months. This compared with only 16% reduction 
in the control group (n=5) by 2 months and most of the 
control subjects left the study to seek active treatment. 
This may seem impressive, but regression to the mean 
and natural course could explain most of the improve-
ment in the active group. Furthermore, non- randomised 
studies are known to overestimate the benefits of experi-
mental interventions.10

Instead of widespread clinical use, we should have 
conducted rigorous efficacy trials. However, only two of 
the following 18 randomised trials published during the 
next decade compared PRP with placebo. The remarkable 
effect in the first non- randomised study was elusive when 
tested in a blinded trial: Krogh et al found no difference 
between saline and PRP, and Mishra et al found a signifi-
cant difference only in a dichotomised pain outcome in a 
subset of participants at post hoc time point.11 12

Trials using various active controls (corticosteroid 
injection, shock wave therapy, laser, polidocanol injec-
tion, surgery) did not improve our understanding of the 
effects of PRP since the effect of comparators is unclear. 

Nevertheless, comparisons against corticosteroid injec-
tion and the pioneer studies9 12 13 convinced many, while 
some authors remained sceptical14—and with hindsight, 
rightfully so.

Despite lack of convincing evidence PRP was heavily 
marketed to the public. High- profile sporting celebrities 
and campaigns have promoted its ‘natural’ and ‘regener-
ative’ properties. While no significant harms have been 
reported, it does appear there is an ethical blind spot and 
regulatory loophole allowing this unproven and high- 
cost treatment to be offered to patients.

WHAT CAN BE LEARNED?
The PRP case study highlights deficiencies in the regu-
latory space that have allowed the widespread use of 
this unproven therapy. With freedom comes respon-
sibility—but the case of PRP and several other novel 
treatments, such as vertebroplasty and arthroscopic 
partial meniscectomy, illustrates the vulnerability of 
the current system.15 16

Another key takeaway is that if treatments show no 
benefit over placebo, studies with active comparators 
provide no meaningful information and constitute 
research waste and a source of distraction. For example, 
a recent review concluded that PRP injections may 
be an alternative to surgery for treating tennis elbow 
although neither PRP nor surgery has demonstrated 
benefits.17 18

Despite our improved understanding of tendon 
biology, we still lack an effective intervention to treat 
tennis elbow symptoms. Before adopting new treatments 
that, such as PRP, turn out to be no better than doing 
nothing (figure 1), we should demand rigorous evidence 
of efficacy, safety and cost- effectiveness. Meanwhile, we 
should continue to inform patients of the favourable 
natural history of this condition.

Twitter Teemu Karjalainen @TeemuVKarjalain

Contributors All authors contributed to the writing of the final manuscript.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval This study does not involve human participants.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Teemu Karjalainen http://orcid.org/0000-0002-5650-895X

REFERENCES
 1 Shiri R, Viikari- Juntura E, Varonen H, et al. Prevalence and 

determinants of lateral and medial epicondylitis: a population study. 
Am J Epidemiol 2006;164:1065–74.Figure 1 

https://twitter.com/TeemuVKarjalain
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5650-895X
http://dx.doi.org/10.1093/aje/kwj325


3Karjalainen T, et al. BMJ Open Sp Ex Med 2022;8:e001258. doi:10.1136/bmjsem-2021-001258

Open access

 2 Silverstein B, Welp E, Nelson N, et al. Claims incidence of work- 
related disorders of the upper extremities: Washington state, 1987 
through 1995. Am J Public Health 1998;88:1827–33.

 3 Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of 
corticosteroid injections and other injections for management of 
tendinopathy: a systematic review of randomised controlled trials. 
The Lancet 2010;376:1751–67.

 4 Karjalainen TV, Silagy M, O'Bryan E, O’Bryan E, et al. Autologous 
blood and platelet- rich plasma injection therapy for lateral elbow 
pain. Cochrane Database Syst Rev 2021;9:CD010951.

 5 Millar NL, Murrell GAC, McInnes IB. Inflammatory mechanisms 
in tendinopathy – towards translation. Nat Rev Rheumatol 
2017;13:110–22.

 6 Järvinen TAH. Neovascularisation in tendinopathy: from eradication 
to stabilisation? Br J Sports Med 2020;54:1–2.

 7 Baksh N, Hannon CP, Murawski CD, et al. Platelet- Rich plasma 
in tendon models: a systematic review of basic science literature. 
Arthroscopy 2013;29:596–607.

 8 Evans JP, Maffulli N, Smith C, et al. Even experts cannot agree on 
the optimal use of platelet- rich plasma in lateral elbow tendinopathy: 
an international Delphi study. J Orthop Traumatol 2021;22:47.

 9 Mishra A, Pavelko T. Treatment of chronic elbow Tendinosis with 
buffered platelet- rich plasma. Am J Sports Med 2006;34:1774–8.

 10 Ioannidis JPAet al. Comparison of evidence of treatment effects in 
randomized and nonrandomized studies. JAMA 2001;286:821–30.

 11 Krogh TP, Fredberg U, Stengaard- Pedersen K, et al. Treatment of 
lateral epicondylitis with platelet- rich plasma, glucocorticoid, or 

saline: a randomized, double- blind, placebo- controlled trial. Am J 
Sports Med 2013;41:625–35.

 12 Mishra AK, Skrepnik NV, Edwards SG, et al. Efficacy of platelet- 
rich plasma for chronic tennis elbow: a double- blind, prospective, 
multicenter, randomized controlled trial of 230 patients. Am J Sports 
Med 2014;42:463–71.

 13 Peerbooms JC, Sluimer J, Bruijn DJ, et al. Positive effect of an 
autologous platelet concentrate in lateral epicondylitis in a double- 
blind randomized controlled trial: platelet- rich plasma versus 
corticosteroid injection with a 1- year follow- up. Am J Sports Med 
2010;38:255–62.

 14 de Vos R- J, Windt J, Weir A. Strong evidence against platelet- rich 
plasma injections for chronic lateral epicondylar tendinopathy: a 
systematic review. Br J Sports Med 2014;48:952–6.

 15 Brignardello- Petersen R, Guyatt GH, Buchbinder R, et al. Knee 
arthroscopy versus conservative management in patients with 
degenerative knee disease: a systematic review. BMJ Open 
2017;7:e016114.

 16 Carragee EJ. The vertebroplasty affair: the mysterious case of the 
disappearing effect size. Spine J 2010;10:191–2.

 17 Hardy R, Tori A, Fuchs H, et al. To improve pain and function, 
platelet- rich plasma injections may be an alternative to surgery 
for treating lateral epicondylitis: a systematic review. Arthroscopy 
2021;37:3360–7.

 18 Kroslak M, Murrell GAC. Surgical treatment of lateral epicondylitis: a 
prospective, randomized, double- blinded, placebo- controlled clinical 
trial. Am J Sports Med 2018;46:1106–13.

http://dx.doi.org/10.2105/AJPH.88.12.1827
http://dx.doi.org/10.1016/S0140-6736(10)61160-9
http://dx.doi.org/10.1002/14651858.CD010951.pub2
http://dx.doi.org/10.1038/nrrheum.2016.213
http://dx.doi.org/10.1136/bjsports-2019-100608
http://dx.doi.org/10.1016/j.arthro.2012.10.025
http://dx.doi.org/10.1186/s10195-021-00608-5
http://dx.doi.org/10.1177/0363546506288850
http://dx.doi.org/10.1001/jama.286.7.821
http://dx.doi.org/10.1177/0363546512472975
http://dx.doi.org/10.1177/0363546512472975
http://dx.doi.org/10.1177/0363546513494359
http://dx.doi.org/10.1177/0363546513494359
http://dx.doi.org/10.1177/0363546509355445
http://dx.doi.org/10.1136/bjsports-2013-093281
http://dx.doi.org/10.1136/bmjopen-2017-016114
http://dx.doi.org/10.1016/j.spinee.2010.01.002
http://dx.doi.org/10.1016/j.arthro.2021.04.043
http://dx.doi.org/10.1177/0363546517753385

	Platelet-rich plasma injection for tennis elbow: did it ever work?
	Abstract
	Recent evidence: where are we now?
	Biological rationale: how was it supposed to work?
	Clinical science: what went wrong?
	What can be learned?
	References


