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Platelet-rich plasma (PRP) is a cell-based therapy, and is a 
popular therapeutic option for the treatment of a number 
of musculoskeletal conditions in horses. PRP is defined 
as a blood-derived product that contains an increased 

concentration of platelets compared to that of peripheral blood. This 
article reviews the production, composition and possible mechanism 
of action of PRP, with the aim of helping to make decisions regarding 
its use in clinical practice. Evidence of efficacy will be summarised, 
highlighting the challenges of evaluating the clinical effect of 
biologic products. 

What does PRP do?
Platelets consist of alpha granules, which contain a multitude of 
growth factors and cytokines that are released at sites of vascular 
injury to direct and promote healing (Pochini et al, 2016). Growth 
factors such as transforming growth factor β1 (TGF-β1), insulin‑like 
growth factor 1 (IGF-1), and platelet-derived growth factor 
(PDGF) instruct specific cellular responses. For example, TGF-β1 
and IGF-1 increase synthesis of extracellular matrix, while PDGF 
promotes angiogenesis. IGF-1 has also been shown to decrease 
synovial inflammation. Cytokines are smaller proteins that regulate 
communication between cells. Cytokines such as tumour necrosis 
factor and interleukins 6, 8 and 10 are fundamental in the regulation 
of inflammation and the subsequent formation of a tissue scaffold 
that enables formation of new extracellular matrix in injured 

tendon (Gaida et al, 2012). In addition, platelet activation releases 
chemokines that recruit leucocytes to a site of injury (King et al, 
2018). Collecting and concentrating platelets and delivering them 
directly to the site of musculoskeletal injury aims to harness these 
effects to improve the speed and quality of tissue healing, as well as 
providing anti‑inflammatory effects.

While the use of growth factors and cytokines within PRP has a 
solid rationale, the complexity of their actions makes manipulating 
and measuring their effects very challenging. Overall, these 
molecules influence the behaviour of different tissues and of other 
bioactive factors in a variety of ways and are capable of having 
pro- and anti‑inflammatory effects (Zhang and An, 2007). Many 
cytokines can act within opposing biological pathways and while 
some growth factors are beneficial in certain applications, the same 
growth factors are deleterious in others (Wahl et al, 1989). Overall, 
the effect of PRP is likely to depend on the relative composition of 
the product, the local environment into which it is delivered and the 
stage and degree of injury present. 

PRP preparation
PRP is an autologous product created by either centrifugation or 
filtration of a sample of the patient’s blood. This yields a platelet-rich 
fraction, which is then separated and delivered to the site of disease  
or injury by injection. Filtration can be performed ‘patient side’, 
allowing PRP preparation and injection during the same consultation 
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(Figure 1). Alternatively, the blood sample may be spun in a centrifuge 
and separated to yield the platelet-rich fraction. Centrifugation time, 
spin rate (revolutions per minute) and separation method depends 
on the specific commercial system used. Individual instructions 
should be followed for each product and use of an appropriately 
sized centrifuge is required. Strict asepsis must be maintained at each 
step of the process to prevent iatrogenic infection, which could have 
disastrous consequences. Products that use a closed system reduce 
the risk of bacterial contamination of the PRP dose.

PRP composition
The composition of PRP varies between products, method of 
preparation and between patients, with the most studied variables 
being platelet, growth factor and leucocyte concentrations 
(Fitzpatrick et al, 2017a). Platelet concentration is not directly 
proportional to the biologic potential of the product, as platelets must 
degranulate to release their active components. Measuring growth 
factor concentrations is helpful, but further platelet degranulation 
will occur at the site of treatment, for example by exposure to collagen 
I fibres (Bonilla-Gutiérrez et al, 2019). A comparison of these values 
measured in a number of commercially available products is shown 
in Table 1 (Hessel et al, 2015). 

Patient factors at the time of blood sampling are also known 
to affect PRP composition. For example, platelet concentrations 
were increased in horses that had received previous intravenous 
non‑steroidal anti-inflammatory drug therapy, whereas leukocyte 
concentration was increased by patient dehydration and blood 
sampling at night (Rinnovati et al, 2015). 

Figure 1. ‘Patient side’ preparation of platelet-rich plasma using a 
filtration system. PRP can be seen in the top syringe.

Table 1. Composition of a sample of commercial platelet-rich plasma products to demonstrate 
product variability

 Variable Concentration Baseline blood PRP product (manufacturer)

Angel
(Arthrex)

ACP
(Arthrex)

GPS
(Biomet Biologics)

E-PET
(PALL Corporation)

Platelets Mean (109/litre) 140.3 320.3 183.2 761 533.3

Standard deviation 28.4 198.1 39.7 240 198.2

Mean enrichment  1.80x 1.30x 5.27x 3.69x

White blood cells Mean (109/litre) 6.1 9.1 0.6 40.6 11

Standard deviation 0.5 6 0.3 3.9 2.5

Mean enrichment  1.16x 0.09x 6.63x 1.76x

Platelet-derived 
growth factor 

Mean (ng/ml) 0.44 2.44 0.85 5.16 5.27

Standard deviation 0.19 0.69 0.05 1.12 1.61

Mean enrichment  5.14x 1.84x 12.51x 12.55x

Transforming 
growth factor β1

Mean (ng/ml) 0.30 0.66 0.28 0.68 1.70

Standard deviation 0.05 0.06 0.09 0.29 0.41

Mean enrichment  2.23x 0.93 2.17x 5.60x

Adapted from Hessel et al, 2015
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In general, all products increase the concentration of platelets 
and growth factors but they variably concentrate or dilute the level 
of white cells (leucocytes) (Table 1), resulting in a leucocyte rich 
(LR-PRP) or leucocyte poor (LP-PRP) preparation. Leucocyte 
levels are relevant as they can recruit and alter the effects of growth 
factors and cytokines at a local level, as well as having their own 
effects (Sundman et al, 2011). Leucocytes have been shown to be 
inflammatory within a synovial environment, significantly elevating 
total white cells, neutrophils and total protein within healthy and 
diseased equine joints, following administration of LR-PRP (Textor 
and Tablin, 2013; Smit et al, 2019). Although generally considered an 
undesirable effect, the significance of this inflammatory response is 
debated and suggested to be self‑limiting (Moraes et al, 2015; King 
et al, 2018). In a meta-analysis of 18 randomised controlled human 
trials, highly cellular LR-PRP was more beneficial in improving pain 
and function scores than LP-PRP in the treatment of tendinopathy 
(Fitzpatrick et al, 2017b), but an explanation for this difference was 
not discussed.

The optimum platelet and leucocyte concentrations in PRP 
are not known and are likely to vary between joint and soft tissue 
applications. Boswell et al (2014) found that increasing platelet 
numbers above a certain threshold resulted in decreased collagen 
synthesis in superficial digital flexor tendon explants, indicating that 
more is not necessarily better when it comes to platelet levels.

PRP administration
PRP is most commonly administered as an intralesional injection 
into ligaments and tendons. The aim is to fill the lesion, which 
is viewed as a hypoechoic region on an ultrasound image  
(Figure 2). Core defects, or those with an intact tissue border are 
most suitable, in order to retain the PRP at the site of injection. 
Injection is usually performed in the standing sedated horse, 
with local anaesthesia provided by local infiltration or regional 
perineural anaesthesia. A high 4-point nerve block is appropriate 
for most injections of the palmar metacarpus/metatarsus. The site 
is identified ultrasonographically and the injection is performed 

KEY POINTS
	z Platelet-rich plasma (PRP) is created by either centrifugation 

or filtration of a sample of the patient’s blood to yield 
a platelet-rich product which is delivered to a site of 
musculoskeletal disease or injury by injection. 
	z PRP is a source of growth factors, cytokines and other 

bioactive substances which play important roles in the 
regulation of tissue repair and inflammation.
	z Common sites of injection are lesions of the suspensory 

ligament, check ligaments, flexor tendons and collateral 
ligaments. 
	z Although not quantified, intralesional injection into soft 

tissue structures is considered a low risk procedure so long 
as aseptic conditions are maintained throughout.
	z The variability of the PRP product and the complexity of its 

actions hinders our ability to assess its efficacy.

under direct ultrasound guidance, using an aseptic technique. 
It is helpful to have an assistant who is able to adjust the scanner 
and pass items to the treating clinician, who can simultaneously 
scan the site and administer the injection. Common injection 
sites include the suspensory ligament (origin, body and branch), 
accessory ligament of the deep digital flexor tendon (inferior check 
ligament), superficial digital flexor tendon and collateral ligaments 
(e.g. distal interphalangeal joint). PRP is also used by some clinicians 
as an intra-articular or intrathecal injection for the management of 
osteoarthritis, synovitis and soft tissue injuries, particularly when 
corticosteroids are contraindicated. In this application, it may seem 
logical to use a leucocyte-poor product with no red cell component 
to minimise any inflammatory response; however, this rationale is 
debated (King et al, 2018). 

Does PRP work? 
In vitro, PRP has been shown to have anabolic effects on 
tendon and ligament explants: increasing gene expression of  
collagen  I and  III, increasing DNA content (cellularity) and 
influencing fibroblast proliferation (Smith et al, 2006; Schnabel 
et al, 2008). Note that healthy tendon is relatively acellular,  
hence increasing cellularity is not necessarily synonymous with 
optimal repair. Intralesional administration of PRP 1 week after 
experimental induction of superficial digital flexor tendon core 
lesions resulted in significantly increased DNA, collagen and 
glycosaminoglycan content at 6 months post-lesion creation, 
compared with controls. Increased tensile strength and elastic 
modulus was also noted, suggesting a stronger but stiffer tendon 
following repair (Bosch et al, 2009).

Despite numerous other studies also showing the beneficial effect 
of PRP in the healing of tendons and ligaments, definitive clinical 
evidence of its efficacy is still lacking. This is because the majority 
of equine clinical studies that yield positive results also demonstrate 
sufficient positive bias to raise questions over their findings. The most 
frequent flaws in clinical trials are a lack of a true placebo group, 
poor product characterisation, insufficient blinding, small sample 
size, short follow-up period and adoption of poor outcome measures 

Figure 2. M-mode 12MHz longitudinal ultrasound image of the 
palmar metacarpus during injection of the superficial digital flexor 
tendon (SDFT). The tip of a 21G needle is evident within a marginal 
hypoechoic SDFT defect before intralesional injection (arrow).
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(Brossi et al, 2015; Bonilla-Gutiérrez et al, 2019). In humans, a meta-
analysis of 18 clinical trials (1066 participants) concluded that there 
is evidence to support a single ultrasound guided injection of LR-
PRP in the treatment of tendinopathy (Fitzpatrick et al, 2017a). A 
systematic review of five trials (214 participants) into the treatment 
of rotator cuff disease concluded that PRP did not result in superior 
functional outcomes, pain scores or range of motion when directly 
compared with exercise therapy, but may have a role in the promotion 
of tendon healing (Hurley et al, 2019). 

With regard to intra-articular use, a review of the basic science 
evidence of the role of PRP in cartilage pathology reviewed 27 
studies and summarised that PRP decreased inflammation in 75% 
of the in vitro studies and resulted in improved histological quality 
of the cartilage tissue in 75% of the in vivo studies reporting data. 
This review was limited by poor quality reporting of methodology 
and PRP content in the included studies (Fice et al, 2019). A meta-
analysis of 34 human studies (1403 participants) reported that 
Western Ontario and McMaster Universities Osteoarthritis Index 
scores (assessing pain, stiffness and function) significantly favoured 
the use of PRP over placebo or hyaluronic acid at 12-month follow up, 
with lesser or no benefit at earlier time points. The authors concluded 
that PRP should be regarded as having a longer lasting effect rather 
than producing greater improvement (Filardo et al, 2020). As yet, 
there is insufficient clinical evidence to usefully evaluate the effect of 
PRP in pathological equine joints (Mirza et al, 2016; Tyrnenopoulou 
et al, 2016).

Conclusion
PRP offers an attractive treatment option as it is autologous, can be 
prepared patient side, is relatively easy to administer, low risk and 
relatively affordable compared with some other options. However, as 
with many equine orthopaedic treatments, an evidence-based 
rationale for its use is still lacking. In these instances, some 
understanding of the underlying cell biology of the product and what 
is currently known about its effects is important when deciding 
whether and how to use the product. �EQ
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