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ABSTRACT 

Wound healing occurs through a well-orchestrated series of events encompassing hemostasis, inflammation, cellular proliferation and 

tissue remodeling. Platelets are specialized vascular secretory cells that rapidly accumulate at sites of injury, quickly becoming the 

most prevalent cell type. They undergo expansive activation within damaged tissue, initiated by the exposure of extracellular matrix 

proteins and by the local generation of thrombin. Platelets contain numerous granule types which hold more than 300 biological active 

components. The content of these granules are released upon platelet activation. A wealth of studies now demonstrates that the 

contents of these granules are able to regulate most stages of wound healing. In the past two decades an increased understanding of the 

physiological roles of platelets in wound healing has led to the idea of using platelet products as therapeutic tools to enhance skin 

repair. This article highlights the mechanisms by which platelets enhance wound closure and discusses the clinical effect of platelet 

therapy on wound healing.  
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INTRODUTION 

Wound healing occurs through the interconnected stages of 

haemostasis, inflammation, migration/proliferation and 

remodelling as recently reviewed [1]. After the initial 

cessation of bleeding by haemostasis, the inflammatory phase 

begins. Neutrophils and monocytes enter the damaged tissue 

to remove pathogens and cellular debris. In addition to 

debridement, the inflammatory phase provides the initial 

burst of signaling mediators required to start the proliferative 

phase. The simultaneous recruitment of endothelial cells and 

fibroblasts is responsible for angiogenesis and the formation 

of granulation tissue, supported by the provisional 

extracellular matrix [ECM] secreted by fibroblasts.  

 

Granulation tissue formation initiates basal keratinocytes 

migration and proliferation within the damaged tissue, allowing 

re-epithelisation to occur. Finally the remodelling phase occurs 

as the immature neo-matrix, laid down in preceding steps, is 

degraded in favour of the production of organised type 1 

collagen fibres essential for tensile strength. During remodelling, 

fibroblasts differentiate into myo-fibroblasts to allow wound 

contraction, then as the ECM and normal tissue stratification is 

restored, apoptosis removes the excess differentiated cells, 

leading to wound resolution. Through the release of a wide range 

of cytokines, growth factors and pro-inflammatory mediators, 

platelets are able to impact on many of these responses. 
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Under physiological conditions platelets circulate in the 

blood in an inactive state, largely due to repression by nitric 

oxide and prostaglandin produced from vascular endothelial 

cells [2]. When the vascular integrity is disrupted, platelets 

rapidly come into contact with the newly exposed ECM. 

Platelet adhesion receptors for von-Willebrand factor and 

collagen support the initial tethering and subsequent firm 

adhesion of platelets respectively. Following this initial 

interaction, platelets undergo a well characterised series of 

events including integrin affinity up regulation, cytoskeletal 

re-organisation, and ultimately aggregation, resulting in the 

formation of a haemostatic plug. Platelet activation is 

strongly reliant upon the secretion of pro-thrombogenic 

mediators stored in platelet dense granules. In addition to 

dense granules, platelets contain a large number of α 

granules, which store over 300 bioactive compounds [3]. The 

contents of these include growth factors, adhesion molecules, 

clotting mediators, chemokines and inflammatory molecules. 

These released factors enable platelets to initiate and regulate 

angiogenesis, stimulate inflammation and induce target 

cellular growth. These responses place platelets in a central 

position to impact on wound healing, which is the focus of 

this review. 

Platelets and inflammation 

As the first responders to cutaneous injury, platelets become 

the most prevalent cell type in damaged tissue. Platelets 

circulate at around 300,000 cell/μl blood, accounting for a 

larger volume than all leukocytes combined [4]. Platelet α 

granules contain both adhesive receptors required to interact 

with leukocytes and a range of chemotactic and activatory 

cytokines. These signaling molecules are largely synthesised 

in pre-cursor megakaryocytes before being packaged in 

mature platelets, although some signaling mediators such as 

serotonin are taken up and stored by platelets from the 

plasma [5,6]. Additionally it is now clear that platelets can 

synthesise signaling proteins from stored mRNAs in response 

to physiological stimuli [7]. 

P-selectin 

Perhaps the best studied of α granule content is P-selectin, an 

integral membrane glycoprotein rapidly redistributed to the  

 

platelet plasma membrane following activation. P-selectin 

expression allows robust platelet binding to circulating 

monocytes, neutrophils and leukocytes through cognate P-

selectin glycoprotein ligand [PSGL-1] [8]. Leukocyte PSGL-1 

attachment to P-selectin on adherent platelets at sites of injury is 

critical for leukocyte rolling and subsequent firm attachment to 

the damaged tissue [9,10]. Additionally the trans-endothelial 

migration of neutrophils is at least in part dependent on platelet 

expressed P-selectin and its ligand PSGL-1 [11]. Platelet 

released serotonin greatly aids in P-selectin mediated leukocyte 

recruitment. Mice lacking platelet serotonin have decreased 

leukocyte rolling and attachment to the endothelium and a 

reduction in the recruitment of neutrophils to cutaneous injuries 

[12]. Furthermore PSGL-1 knockout mice display reduced early 

wound healing, decreased inflammatory cell infiltration and 

reduced growth factor expression within damaged tissue [13]. 

CD40L 

The tumour necrosis factor [TNF] family member glycoprotein 

CD40 is strongly pro-inflammatory, regulating a range of 

processes in immune responses [14]. Activated platelets are the 

major source of circulating soluble CD40 ligand [CD40L] and 

express CD40L on their surface, which can induce endothelial 

expression of leukocyte adhesion molecules including E-

selectin, vascular cell adhesion molecule [VCAM]-1 and 

intercellular adhesion molecule [ICAM]-1 [15]. Heightened 

levels of soluble CD40L are found in a range of inflammatory 

disorders including psoriasis, which is characterised by 

excessive and rapid growth of epidermal keratinocytes and a 

complex immune infiltrate [16]. CD40L signaling may 

contribute to the severity of psoriasis once an autoimmune 

response is initiated through altering the cytokine profile and 

adhesion molecule expression of keratinocytes [16-18]. Platelets 

circulate in a semi-activated state in patients with psoriasis [19], 

which has been suggested to help drive cutaneous inflammation 

[20]. It remains to be determined however if the enhanced 

platelet CD40L expression in psoriasis directly contributes to 

heightened inflammation around lesions.  

Inflammatory cytokines 

The inflammatory cytokines platelet factor 4 [PF4], regulated on 

activation of normal T cell expressed and secreted [RANTES], 

thymus and activation-regulated chemokine [TARC], interleukin  
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[IL]-1β and transforming growth factor [TGF]-β are plentiful 

in platelet α granules [21]. Their levels and time of release 

can help regulate wound healing or further enhance 

inflammatory conditions such as atopic dermatitis [AD]. 

TARC supports fibroblast and lymphocyte motility [22], 

supporting wound healing [22]. However elevated levels of 

TARC are found in the platelets of patients with AD, and 

may contribute to AD pathogenesis by aiding in the 

recruitment of Th2 T cells to lesions, thereby driving hyper-

inflammation [23].  

PF4 functions at much higher concentrations than other 

chemokines [24], but is found in abundance within platelets. 

PF4 largely works as a co-stimulator to induce neutrophil 

adhesion and secretion [25], aiding in the initiation of the 

inflammatory phase of wound healing. PF4 works in close 

association with RANTES to modulate immune cell 

recruitment [26]. Platelets deposit RANTES on inflamed 

endothelial cells in a P-selectin dependent manner, allowing 

for site specific monocyte arrest [27,28]. Platelet derived 

RANTES additionally can modulate the differentiation of T 

cells into a Th1/Th17/T regulatory phenotype [29], which are 

major producers of IL-17A, IL-17F, IL-21, and IL-22. These 

interleukins together provide a key defence against bacterial 

infection, but may also play a role in autoimmune disorders 

such as psoriasis [30].  

In addition to storing IL-1β, platelets can synthesise new IL-

1β from constitutive mRNA once activated [31]. Thus as the  

 

first cellular responders to tissue injury, platelets are likely to 

provide the initial IL-1β signal leading to inflammation. IL-1β 

plays an essential role in early response to infection [32] and 

increases adhesion molecule expression on leukocytes for 

endothelial cells, allowing increased adhesion and diapedesis 

[33]. IL-1 receptor-deficient mice exhibit impaired wound 

healing, attenuated collagen deposition and delayed neovasculari

zation, highlighting its critical role [34]. If inappropriately 

regulated however IL-1β promotes the formation of the strongly 

inflammatory M1 macrophage sub-type, which is associated 

with delayed wound healing [35].  

TGF-β1 has an important role in controlling the influx of 

immune cells to damaged tissue and is a principal regulator of 

macrophage M2 differentiation [36]. M2 macrophages produce 

anti-inflammatory cytokines, including IL-10, and aid in 

phagocytosis of apoptotic cells, together enabling the resolution 

of inflammation and tissue repair [37,38]. TGF-β1 additionally 

exerts anti-inflammatory effects [39,40] through the inhibition of 

T cell maturation and down regulation of macrophage inducible 

nitric oxide synthase expression [iNOS] [41]. iNOS produces 

large amounts of nitric oxide and subsequent ROS production, 

which can both contribute to neutrophil recruitment and direct 

tissue damage [42]. TGF-β also aids in mediating fibroblast 

migration, collagen deposition and granulation tissue formation, 

as well as differentiation of fibroblasts into contractile 

myofibroblasts, an essential step for wound closure [33,43]. A 

summary of the inflammatory effects of platelets can be found in 

Figure 1.  
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Figure 1: Platelets and inflammation. Activated platelets can trigger an array of both pro- and anti-inflammatory pathways, modulating the behavior of 

many white blood cells. Please see main text for details. Abbreviations: IL, interleukin; PF4, platelet factor 4; PSGL1, P-selectin glycoprotein ligand-1; 

RANTES, Regulated on activation normal T cell expressed and secreted; ROS, reactive oxygen species; TARC, thymus and activation-regulated 

chemokine; TGF, transforming growth factor. 

Chronic wounds are characterized by a prolonged, robust 

inflammatory phase with elevated levels of macrophages, 

inflammatory mediators and tissue proteases. This 

dysregulation typically halts the start of the proliferative 

phase of wound healing. Patients with chronic venous, 

pressure and diabetic wounds have reduced levels of TGF-β1 

[44-46] and an inability to exit the inflammatory phase.  

Platelets promote fibroblast wound healing responses  

In addition to their well-documented inflammatory role, 

growing evidence suggests that platelets help drive the 

proliferative phase of wound healing. Neurobeachin-like 2 

gene knockout mice produce platelets deficient in α-granules, 

enabling them to be used to identify the role platelet 

degranulation plays in tissue regeneration. These mice 

display impaired healing and granulation tissue formation 

after excisional skin wound injury, with a decrease in myo-

fibroblasts and collagen production [47,48]. The ability of 

platelets to impact on wound healing stages beyond 

inflammation is further evidenced by reports that directly 

treating dermal fibroblasts with platelets or platelet products 

such as platelet lysate [PL], platelet rich plasma [PRP] or 

platelet containing gels enhances wound healing responses 

[49-52].  

Migration, invasion and MMP production 

Upon tissue injury platelets synergies with the coagulation 

cascade to produce a fibrinogen matrix that can act as a 

temporary scaffold to allow leukocytes and fibroblasts to be 

recruited. This scaffold is rapidly degraded and replaced with a 

neo-ECM as migrating fibroblasts secrete collagens and 

fibronectins. Stimulating dermal fibroblasts with PL enhances in 

vitro scratch wound closure and alters the vimentin/actin 

cytoskeleton profile of these cells [53,54]. Vimentin levels 

correlate with a mesenchymal phenotype, decreased desmosome 

expression and enhanced motility [55]. In addition to enhancing 

motility, platelet products increase dermal fibroblast invasion 

[51,56-62], likely through the production of matrix 

metalloproteinases [MMPs]. MMPs are a group of zinc 

dependent protein hydrolases that break down components of the 

ECM and play a crucial role in tissue debridement and wound 

healing [63]. The overexpression of MMPs however is often 

reported in chronic wounds [64,65], where they degrade growth 

factors and destabilize the tissue matrix.  

MMP-1 is a collagenase enzyme produced by dermal fibroblasts 

that is critical for wound healing through its ability to activate 

cytokines, loosen cell-ECM contacts and for collagen 

remodeling [66,67]. Active levels of the enzyme are increased  
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during re-epithelisation, and decline after wound closure 

[68]. Upon treatment with platelet products, dermal 

fibroblasts show enhanced expression of both MMP-1 

mRNA and protein [57,58,69] and decreased levels of 

collagen-1 synthesis [69], suggesting that platelets may help 

regulate ECM remodeling. Similarly treatment of fibroblasts 

with platelet derived factors increases production of the 

gelatinases MMP-2 and MMP-9, [51] which are involved in 

granulation tissue remodelling for epithelisation [70,71]. 

Others have suggested treatment of dermal fibroblasts 

increases collagen production however, rather than reducing 

its expression levels [49,57,72-74]. These apparent 

discrepancies in matrix production/degradation may reflect 

the different models and animal types being used in 

individual studies, as well as the differing levels of cytokines 

in different platelet products.  

Proliferation 

PRP and releasate from platelets directly enhance dermal 

fibroblast proliferation [51,56-62] and metabolic activity 

[54]. The mitogenic and chemotactic potential of PL and PRP 

is likely due to the abundant source of growth factors and  

 

 

 

cytokines they contain, including platelet derived growth factor 

subtypes [PDGF-AB, BB, AA], TGF-β1 & 2, vascular 

endothelial growth factor [VEGF], epidermal growth factor 

[EGF], fibroblast growth factor [FGF-β], keratinocyte growth 

factor [KGF] as well as proinflammatory interferon [IFNγ] and 

TNF-α [51,56]. Both EGF and TGF-β stimulate fibroblast 

chemotaxis and proliferation [43,75,76]. PDGF is similarly a 

potent chemoattractant and mitogen, and also stimulates collagen 

synthesis [77]. PDGF promotes the migration and proliferation 

of murine myofibroblasts through the activation of p38 and 

extracellular signal regulated kinase [ERK] 1/2, respectively 

[78]. Similar pathways operate in human dermal fibroblasts 

treated with platelet contents, with wound closure reported to be 

strictly dependent on intracellular Ca2+mobilisation and the 

activation of p38, ERK1/2 and phosphatidylinositol 3 kinase 

[PI3K] signaling [60]. The PI3K-Akt pathway and MAP kinases 

regulate cell cycle progression through modulating cyclin levels 

and cyclin dependent kinase activity [79-81]. In this respect, 

activated platelets induce DNA synthesis in dermal fibroblasts 

and PRP induces cell cycle progression through enhancing 

expression of key regulatory proteins including cyclin A, cyclin 

E and cyclin dependent kinase 4, [82,57]. A summary of the 

effects of platelets on dermal fibroblasts can be found in Figure 

2. 

Figure 2: Platelet regulation of dermal fibroblasts. Activated platelets influence dermal fibroblast behavior in a number of ways, through the release of 

soluble cytokines, growth factors and apoptosis triggers. Please see main text for details. Abbreviations: EGF, epidermal growth factor; ERK, 

extracellular signal regulated kinase; FAS-L, Fas-ligand; IFN, interferon; IGF, insulin-like growth factor; KGF, keratinocyte growth factor; MAPK, 

mitogen-activated protein kinase; MMP, matrix metalloproteinase; PDGF, platelet-derived growth factor; P13K, phosphotidylinositol-3-kinase; TGF, 

transforming growth factor; TNF, tumour necrosis factor; TNFSF14, TNF superfamily member 14; TRAIL, TNF-related apoptosis-inducing ligand; 

TWEAK, TNF-related weak inducer of apoptosis; VEGF, vascular endothelial growth factor.
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Platelets, apoptosis and wound healing 

Apoptosis is a major requirement for successful wound 

closure. During the inflammatory phase of wound healing 

neutrophils are initially recruited in large numbers to 

effectively decontaminate the area. Prolonged, elevated levels 

of neutrophils limit wound repair however [83], so must be 

quickly removed from injury sites, which largely occurs 

through macrophage induced apoptosis [84]. Indeed 

apoptosis of immune cells has been suggested to be the 

defining event signaling the transition from inflammation to 

wound resolution [85]. Additionally apoptosis of myo-

fibroblasts and endothelial cells is required for granulation 

tissue to evolve into scar tissue, events which may be 

perturbed in diabetes leading to chronic wound development 

[86]. Platelets may help control the balance between cell 

survival and apoptosis, helping to determine the fate of 

injured tissue [87-89]. Activated platelet release a range of 

apoptotic signaling molecules including tumour necrosis 

factor superfamily 14 [TNFSFS14], TNF-related apoptosis-

inducing ligand [TRAIL] and TNF-related weak inducer of 

apoptosis [TWEAK] [90], and express the death receptor 

ligand Fas-L on their surface [91,92], enabling them to 

induce apoptosis of murine embryonic fibroblasts (Figure 2). 

Platelets have previously been shown to induce endothelial 

cell apoptosis via caspase-8 and -9 [93]. Ligation of Fas 

activates pro-caspase 8, triggering the events allowing 

cytochrome c release from the mitochondria and ultimately 

controlled cell death [94]. Platelet aggregation to neutrophils, 

monocytes and lymphocytes has been reported to increase 

their rates of apoptosis in whole blood [95], suggesting 

platelet recruitment to damaged tissue may help control 

inflammation and granule tissue development through 

apoptosis. 

Platelet stimulation of keratinocytes 

There are comparatively few studies examining the effects of 

platelets and their releasate on keratinocyte physiology. Re-

epithelisation is a key step of wound healing driven by the 

migration and proliferation of keratinocytes over the dermal 

surface of the wound bed. Initially keratinocytes lose their 

desmosome and hemidesmosome attachments before 

adopting an epithelial to mesenchymal transition [96]. As  

 

these migrating cells progress, keratinocytes at the wound 

margin proliferate to help create a new epidermal layer [43,75].  

Proliferation and differentiation 

Once differentiated, keratinocytes lose the ability to self-renew, 

and form new adherens junctions and desmosomes, resulting in a 

highly specialised, organized and stratified squamous epithelium 

[96]. This process is essential to maintain an effective external 

barrier. Terminal differentiation is preceded by alterations in 

intracellular protein such as keratin 1, 10, 14 [K1,10,14] and 

involucrin. Basal keratinocytes display K14 but not K10, 

whereas K14 positive K10 positive keratinocytes are in the 

transition from basal to a differentiated state, that will eventually 

become terminally differentiated non-proliferative K14 negative 

K10 positive cells. PRP treatment has been shown to keep 

keratinocytes in a K14 positive K10 negative phenotype, 

indicative of basal keratinocytes, but reduced overall 

proliferation [74]. It is likely that direct contact with fibroblasts 

is also needed to stimulate keratinocyte growth [97]. Others have 

similarly shown that platelet releasate does not promote [98], or 

may even diminish keratinocyte proliferation [72]. The absence 

of a mitogenic effect upon treatment with platelet released 

factors does not stop wound healing potential however. Denuded 

epithelium is initially covered by the migration of epithelial 

cells, while cell proliferation occurs later [98,99]. Platelets could 

therefore provide an initial motile signal for keratinocytes with 

fibroblasts then supporting proliferation to complete restoration 

of epithelial integrity, although this remains to be studied using 

co-culture systems. 

Migration  

PRP and PL have both been reported to increase keratinocyte 

[74] and keratinocyte cell line motility [98,100] and induce 

cytoskeletal rearrangement [98,100] indicative of a motile 

phenotype. Treatment of HaCaT keratinocytes with PL induces 

both syndecan-4 neo-synthesis and reorganisation [49]. 

Syndecan-4 is a transmembrane Heparan Sulphate proteoglycan 

important in the formation of focal adhesions and stress fibers 

[101]. It’s essential role in cutaneous wound healing [102] stems 

from its ability to reorganise cell-matrix interactions and 

modulate integrin affinity [103,104]. A suggested PL-induced 

reorganisation of syndecan-4 could indicate integrin relocation  
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from hemi-desmosomes to focal adhesions is occurring, 

which preludes keratinocyte migration during re-

epithelialisation [96,104]. The initiating signaling factors in 

PL driving the alteration to a more mobile phenotype are yet 

to be identified, although PDGF regulates syndecan-4 at both 

the translational and transcriptional level to induce fibroblast 

migration in wound healing [105]. PL induced keratinocyte 

migration has also been reported to be dependent on  

 

 

Intracellular calcium mobilisation and p38 activation [98], 

mirroring PRP induced signaling events observed in fibroblasts. 

Platelet induce keratinocyte migration is likely to be further 

aided by the expression and activation of MMP-9 [49]. MMP-9 

is a gelatinase/type-IV collagenase, both major components of 

the basement membrane. MMP-9 expression is particularly 

induced in epithelial cells at the front of the migrating epithelial 

sheet, where it aids in re-epithelisation [106]. A summary of the 

effect of platelets on keratinocytes can be found in Figure 3. 

Figure 3: Platelet regulation of keratinocytes. Activated platelets modulate keratinocyte migration and proliferation through a number of known 

pathways, as well as by routes that are yet to be determined. Please see main text for details. Abbreviations: [Ca2+]i, intracellular calcium concentration; 

ERK, extracellular signal regulated kinase; IL-1, interleukin-1 beta; K10 / K14, keratin 10 / 14; MLCK, myosin light chain kinase; MMP, matrix 

metalloproteinase; TGF, transforming growth factor; TNF, tumour necrosis factor. 

Clinical use of platelet products in wound healing 

Upon activation, platelets release a range of biologically 

active growth factors which promote inflammation, 

angiogenesis and tissue repair. Chronic wounds are 

characterized by a deficiency in these factors, which 

contributes to their delayed healing. Activated platelets 

therefore have the potential to release multiple, synergistic 

factors to re-start wound healing. The realisation that 

platelets and their associated contents integrate with all stages 

of tissue regeneration has led to platelet based products being 

used clinically to enhance wound healing for the past four 

decades. Principally these studies have used PRP [107-110] 

although some, generally earlier, studies have also focused on 

PL [111-113]. Unfortunately to date there is not a 

standardised procedure for PRP or PL preparation. Different 

groups report variances in the volume of blood they aspirate, 

centrifuge, the anti-coagulant used, final platelet density 

achieved as well as differences in the levels and source of 

thrombin and Ca2+ added to gel the PRP. The volume, frequency 

and duration of PRP treatments also greatly differs between 

patients [114]. Altering the platelet concentration and activation 

status is likely to impact on the platelet degranulation profile, 

which could affect clinical outcomes [115]. These differences 

make it hard to draw overall objective conclusions about the 

effectiveness of topical treatment with platelet products, 

although there is a rapidly growing evidence base to establish 

their clinical relevance. 

Randomised controlled trials [RCTs] remain the gold standard 

for determining treatment effect; however these studies often do 

not include patients with complex comorbidities who present  
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with a wide range of chronic wounds [116]. Small scale 

retrospective studies examining the ability of PRP to enhance 

closure of hard to heal wounds of different aetiologies have 

suggested a significant reduction in wound size with no 

adverse effects [117,118]. Similarly prospective studies on 

chronic wounds including pressure ulcers, venous ulcers and 

diabetic foot ulcers that had not responded to previous 

treatments, showed a significant decrease in mean wound 

area, suggesting that the application of PRP or related 

products can support cutaneous wound healing [119-121]. In 

a pilot open study examining the efficiency of a platelet gel 

preparation to heal skin ulcers in systemic sclerosis patients, 

Ferri et al. reported a significant reduction in wound size and 

increase in patient’s quality of life as assessed by a health 

assessment questionnaire [122]. Platelet product usage has 

been suggested to be limited by the large volume of blood 

which sometimes must be aspirated from patients and the 

need for specialised equipment to extract the platelets. 

Additionally if using homologous platelets a suitable donor 

must be located and blood tested for a history of infectious 

disease. Kim et al. therefore tested the efficacy of using blood 

bank platelet concentrates in treating diabetic foot ulcers, 

reporting a significant effect on time required for complete 

healing and degree of wound shrinkage [123]. Controlled 

trials are now needed to confirm this clinical potency. 

In 2011 a large observational multi-centre analysis of 200 

chronic wound patients of mixed aetiologies showed a 

positive response in 96.5% of wounds treated with PRP with 

the authors reporting that rapid treatment response was 

observed in 275 of 285 wounds, and the magnitude of 

response was consistently high [124]. A previous multi-

centered prospective, randomised, double-blinded controlled 

trial, that ultimately only included a small number of patients, 

suggested PRP gel-treated wounds are significantly more 

likely to heal than control gel treated wounds [125]. Ran et 

al. recently published the data from their prospective RCT 

examining the ability of autologous platelet-rich gel to 

facilitate the healing of diabetic chronic refractory cutaneous 

ulcers [126]. Analysis on a total of 117 diabetic ulcers 

randomised between the platelet gel treatment and control 

arms showed a significant difference in time to heal. It is 

generally accepted that insufficient growth factor levels and  

 

poor host cell responses due to diabetes induce hyperglycaemia 

and vascular and neurological complications underpin the poor 

healing of diabetic chronic wounds. The concentrations of 

various growth factors in wounds increased after topical platelet 

product application [127,128], providing a possible explanation 

for the reported positive effects of PRP treatment although this 

correlation remains to be made. 

Several systematic reviews have been undertaken to examine the 

clinical evidence for the use of PRP to enhance wound closure 

[129-132]. Garcia et al. analysed RCTs that together included 

227 patients combined in the treated and control arms [125,133-

136]. After assessing complete skin re-epithelisation in wound 

ulcers of mixed aetiologies, the pooled results showed PRP 

treatment had no significant effect above control. However a 

high degree of heterogeneity was found among the studies, with 

many was having methodological concerns. When study quality 

was graded for randomisation, method for double blinding and 

inclusion of a description of dropouts, only three studies were of 

high quality [125,133,134]. When these studies were analysed 

separately data were significantly favorable to PRP. The authors 

concluded the data for using PRP in wound healing is 

inconclusive however. Most studies were found to be small with 

varying methodologies, consequently strong, well-designed 

RCTs need to be developed to assess the efficacy and safety of 

PRP. Parnell et al. also noted significant variability in study 

quality for trials assessing PRP in wound healing [130]. They 

analysed twenty-four RCTs and comparative group studies using 

platelet rich plasma therapy for cutaneous wound healing, but 

found that PRP therapy significantly increased complete healing 

of chronic wounds and reduced the presence of infection in acute 

wounds. Similarly Gao et al. showed in the most recent 

systematic review that the use of PRP can shorten acute wound 

healing time, alleviate post-traumatic pain and may have some 

effect on the control of wound infections [131]. Wounds that are 

infected or heavily colonised do not heal as quickly as wounds 

that are not contaminated. Platelets are increasingly being 

ascribed a role in infection control mediated by their expression 

of toll-like receptors that recognise pathogen associated 

molecules, through their ability to be activated by bacterial 

lipopolysaccharides, and once activated their pre-disposition to 

release granular contents including an array of anti-microbial 

peptides and immunoregulatory molecules [137]. PRP has been  
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shown to have significant short term anti-bacterial activity 

against Escherichia coli, Staphylococcus aureus, 

Pseudomonas aeruginosa, Klebsiella pneumoniae and 

Streptococcus faecalis [138]. The highly bactericidal actions 

of PRP [139] may prove useful in limiting the spread of 

bacteria prevalent within chronic wounds, contributing to the 

positive effects on wound closure reported, although this 

remains to be clinically determined. 

CONCLUSION 

Platelets play a strong supportive role in wound healing 

through regulating stages of inflammation and by directly  

 

signaling to fibroblasts and keratinocytes, aiding in motility and 

migration. Although the role of platelets in wound healing is 

now well described [4,140], there are comparatively few studies 

on platelet-induced changes in wounded skin at the molecular 

level. Therefore, key platelet-derived factors in terms of 

expression and functionality need to be characterized in order to 

better understand their role in the healing process. Given the 

promising outcomes of treating wounded tissue with platelet 

products, advances in this field may help us to design new 

therapies for chronic wounds, which are becoming a growing 

issue as the population ages and incidence of diabetes increases. 
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