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Introduction: Chronic wounds, such as pressure ulcers, venous
leg ulcers or diabetic foot ulcers represent a significant eco-
nomic, social, and health burden on socjety. This burden
is growing rapidly as populations in developing countries
age. The most common problems in chronic wound treat-
ment include microcirculation disorders, chronic inflam-
mation, impaired angiogenesis, insufficient proliferation
of fibroblasts and keratinocytes, and comorbidities such as
diabetes or immobilization. In recent years, there has been
growing interest in the use of platelet-rich plasma (PRP)
for the treatment of chronic wounds of various etiologies,
including pressure ulcers. This study aims to analyze the
current literature on the use of PRP as an adjunctive thera-
py for treating pressure ulcers, emphasizing its therapeutic
effects, potential problems, and limitations.

Material and methods: A narrative review of the literature on
using PRP to treat pressure ulcers in adults was conducted
using the PubMed and Scopus databases. The following
keywords were used in the search: “platelet-rich plasma,”
“PRP,” “chronic wounds,” “pressure ulcer,” and “pressure

injuries.” The literature search was limited to randomized
controlled trials published between 2020 and 2025. A total
of 53 records were identified. After removing two dupli-
cates, 51 articles were selected for preliminary analysis.
Forty-eight studies were excluded based on their titles and
abstracts. Three studies on pressure ulcers treatment proce-
dures in adults were included in this review. The selection
process occurred in two stages: first, the titles and abstracts
were analyzed; then, the full texts were examined.

Results: A review of literature on PRP therapy for pressure ul-
cers revealed that this method supports the wound healing
process, reduces wound surface area, and leads to complete
healing while shortening treatment time. PRP therapy is
a safe method with no reported complications.

Conclusion: Using PRP for local wound treatment may re-
duce healing time, thereby decreasing healthcare costs for
patients with hard-to-heal wounds. Further multicenter
studies are required to confirm the method’s effectiveness.

Key words: platelet-rich plasma, PRP, chronic wound, pressure
ulcer, pressure injury.

Introduction

Chronic wounds, such as diabetic foot ulcers, venous
leg ulcers, and pressure ulcers, represent a significant
economic, social, and health burden on society, which
is rapidly increasing with the ageing of the popula-
tion in developing countries [1].

The physiological wound healing process involves
three phases: inflammation, tissue formation, and
tissue remodeling. Normal wound healing involves
a series of complex biological and molecular pro-
cesses, including cell migration and proliferation,
synthesis and deposition of the extracellular matrix,
and vascularization and remodeling [1, 2]. However,
in chronic wounds, these phases are inhibited, par-
ticularly proliferation and matrix remodeling.

These phases require cell migration to form gran-
ulation tissue and epithelialization [1-3]. The epithe-
lialization process is impaired in all types of chron-
ic wounds. Restoring regular blood supply creates
a favorable microenvironment for the migration and
proliferation of epidermal and dermal cells. This, in
turn, leads to wound re-epithelialization and resto-
ration of epidermal integrity [1, 3].

Despite advances in modern dressings, surgical
techniques, and supportive therapies, a significant
proportion of wounds fail to heal within the expected
timeframe. This can lead to prolonged treatment, re-
currence, and infectious complications, as well as a de-
terioration in patients’ quality of life. The most com-
mon problems in chronic wound treatment include
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microcirculation disorders, chronic inflammation,
impaired angiogenesis, insufficient proliferation of fi-
broblasts and keratinocytes, and comorbidities such as
diabetes, chronic venous insufficiency, and immobili-
zation [1, 4]. Uncontrolled diabetes increases oxidative
stress by elevating levels of advanced glycation end
products, thereby impairing wound healing process-
es [5]. Additionally, immune deficiency, malnutrition,
and certain medications, such as corticosteroids, may
also hinder wound healing [2].

Regardless of the etiology of the wound, effective
treatment requires the creation of an appropriate
microenvironment conducive to tissue regeneration.
Standard procedures include wound cleansing, infec-
tion control, offloading or compression therapy, and
the appropriate selection of dressings. More advanced
wound treatment methods are also available, such as
revascularization, skin grafts, and vacuum-assisted
closure (VAC) [2, 6]. However, in many cases, these
measures prove insufficient, prompting the search for
adjunctive therapies that can modulate the impaired
healing process [3-7].

One promising area of biological therapy is the
use of platelet-rich plasma (PRP), a treatment method
recognized in medicine since the 1980s [8]. In recent
years, platelet concentrates have gained widespread
acceptance as an adjunctive therapy for both acute
and chronic wounds [8, 9].

These concentrates can stimulate the supraphysio-
logical release of various bioactive factors, including
growth factors, cytokines, and chemokines. These
factors act at different stages of wound healing
through endocrine, paracrine, and autocrine mech-
anisms. Additionally, the neutrophils and macro-
phages present in platelet concentrates play a pivotal
role in combating microorganisms and clearing away
cellular debris [9].

Platelet-rich plasma is an autologous serum ob-
tained from whole blood by centrifugation. It con-
tains high concentrations of platelets, growth factors,
and cytokines, which promote stem cell regeneration
and tissue remodeling [10]. The platelet concentration
in plasma is higher than the initial concentration,
ranging from 150 x 10%dl to 400 x 10%dl, which is
4-5 times higher than in whole blood [11]. The classic
PRP preparation method consists of two steps. First,
the blood is centrifuged to separate the components
into three layers: red blood cells, a transparent layer
containing most of the platelets and white blood cells,
and low-quality platelet plasma. The second step in-
volves collecting the concentrated platelets in a small
volume of plasma, known as PRP [11].
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As an adjunctive therapy, PRP may reduce ul-
cer-healing time, thereby improving patients’ quality
of life and alleviating the burden on the healthcare
system associated with wound care [10, 12]. In recent
years, there has been growing interest in the use of
PRP for the treatment of chronic wounds of various
etiologies, including diabetic foot ulcers, venous leg
ulcers, and pressure ulcers. However, despite numer-
ous clinical reports, the efficacy of PRP, the optimal
protocols for its use, and the potential limitations of
this approach remain subjects of debate.

Platelet-rich plasma is a concentrated preparation
of platelets suspended in a small volume of plasma
that supports the wound healing process. Platelet-rich
plasma is prepared by collecting autologous blood
from the patient and subsequently centrifuging it
to separate platelets from other blood components.
To be classified as “platelet-rich,” the platelet con-
centration must be at least five times higher than
the baseline level in whole blood [5]. Given that the
average platelet count in healthy individuals is ap-
proximately 200,000 75,000 per pl, a concentration
of 1 million platelets per pl in PRP is considered the
optimal therapeutic dose [2].

Platelet-rich plasma therapy fosters a biological
environment that promotes tissue homeostasis res-
toration. This effect is achieved through the delivery
of numerous signaling cytokines and growth factors
that play a crucial role in tissue repair via multiple
mechanisms, including the regulation of inflamma-
tion, angiogenesis, and new tissue synthesis and re-
modeling [13].

Platelet-rich plasma contains a high concentration
of thrombocytes and platelet a-granules, which re-
lease numerous growth factors. The release of these
factors is caused by platelet degranulation by pro-
teins such as thrombin. These include platelet-de-
rived growth factor, transforming growth factor 1
and B2, platelet factor IV, interleukin-1, vascular-en-
dothelial growth factor, epidermal growth factor,
insulin-like growth factor, osteocalcin, osteonectin,
fibrinogen, vitronectin, fibronectin, and thrombos-
pondin-1 [14, 15]. These factors stimulate cell prolifer-
ation and differentiation, leading to tissue formation.

Various protocols enable the preparation of PRP
with different concentrations of platelets, leukocytes,
and growth factors [5, 13].

The most popular technique is to take a blood sam-
ple from the patient themselves (autologous). This
blood is then centrifuged to separate the platelets
from the red and white blood cells. The resulting
growth factor-rich platelets are highly concentrated
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and suspended in a small volume of plasma. Although
PRP activation is not mandatory, adding thrombin
and calcium chloride can enhance it by promoting
the release of growth factors and bioactive proteins
from platelet alpha granules.

Forms of platelet-rich plasma
and methods of obtaining it

Based on its cellular components and fibrin structure,
PRP can be divided into four main categories: pure
PRP (P-PRP), plasma rich in leukocytes and platelets
(L-PRP), pure PRF (P-PRF), and L-PRF [16]. Unfortu-
nately, the literature often lacks standardized termi-
nology for PRP products. Some authors define PRP
as containing only platelets, while others note that
it also includes increased concentrations of red blood
cells, white blood cells of various types, fibrin, and
bioactive proteins [17]. Table I shows the terminology
and abbreviations of PRP formulations.

Table I. Terminology of PRP formulations [17]

Abbreviation Full name
A-PRF Advanced platelet-rich fibrin
ACP Autologous conditioned plasma
AGF Autologous growth factors
APG Autologous platelet gel
C-PRP Clinical platelet-rich plasma
i-PRF Injectable platelet-rich fibrin
LP-PRP Leukocyte-poor platelet-rich plasma
LR-PRP Leukocyte-rich platelet-rich plasma
PFC Platelet-derived factor concentrate
P-PRP Pure platelet-rich plasma
PFS Platelet fibrin sealant
PLG Platelet-leukocyte gel
PRF Platelet-rich fibrin
PRFM Platelet-rich fibrin matrix
PRGF Preparation rich in growth factors

The products of PRP can be applied topically as
a gel or injected intradermally into the edges and
center of a wound [16]. The different forms of PRP
are shown in Figures 1 and 2.

The topical application of homologous PRP gel
to non-healing wounds favorably reduces wound
size and induces granulation tissue formation. The
PRP gel can be applied to the wound once or twice
a week [5]. Various protocols describe the speed,
time, temperature of centrifugation, and the type of
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Figure 1. PRP gel form.

o

Figure 2. PRP injection form.

anticoagulant used in PRP preparation. These differ-
ences affect the yield of bioactive material, making it
difficult to compare efficacy [18]. The most common
method of preparing PRP involves collecting a whole
blood sample by venipuncture into a citrate-coated
container. Approximately 3-5 ml of PRP can be ob-
tained from 30 ml of blood, resulting in an efficiency
of around 10% by volume. The first centrifugation
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of the sample divides the tube into three layers: an
upper layer containing mainly plasma and platelets;
a middle layer containing leukocytes; and a lower
layer containing red blood cells [18]. Whether the
final product is leukocyte-rich or -leukocyte-poor
determines whether the upper layer is collected with
the entire leukocyte layer or only the surface layer.

Aim of the study

This study aims to review and analyze the current
literature on the use of PRP as an adjunctive therapy
in the treatment of chronic wounds such as pressure
ulcers. The review will focus on the therapeutic ef-
fects, and potential problems and limitations asso-
ciated with its use.

Material and methods

A narrative review of the literature on the use of PRP
in treating chronic, difficult-to-heal wounds in adults
was conducted. The literature search covered publi-
cations from 2020 to 2025 in the PubMed and Scopus
databases. The search strategy included the following
key words and combinations thereof: “platelet-rich
plasma,” ,PRP,” “chronic wounds,” “pressure ulcer,”
and “pressure injury.”

The review included randomized controlled trials
on the topical or injectable use of PRP. Systematic
reviews, meta-analyses, trial protocols, case reports,
and publications not available in English were exclud-
ed from the analysis.

A total of 53 manuscripts were reviewed (37 from
PubMed and 16 from Scopus), two of which were
duplicates. Fifty-one manuscripts were eligible for
analysis. Of these, 45 were rejected based on the
titles and abstracts because they did not meet the
review criteria. In accordance with the established
methodological criteria, additional publications were
excluded from the review due to a lack of full text
or focus on wounds other than chronic wounds.
This resulted in a final analysis of three studies
involving adult patients undergoing pressure ulcer
treatment (Fig. 3).

Results

Three studies evaluating PRP in pressure ulcer
wounds were included in the analysis. A total of 207
patients with pressure ulcers were examined (Ta-
ble IT). Analysis of the available literature showed
that all three of the included studies indicated a faster
reduction in wound area, decreased exudate, and

Table Il. List of analyzed studies, compiled on the basis of the review

T T
Study ype ype Methods Population Conclusion
of study | of wound
. ¢ . )
C(')H'lpaI“lSOl’l between groups o Total group (1 = 90) Combl.nlng auto. ogous
clinical efficacy, wound healing . . PRP with NPWT signifi-
. . . . patients with pres- . o
time (infection control time, wound cantly improves clinical
. . . . sure ulcers; the 45
. Ran- healing time, hospital stay), inflam- . . outcomes, reduces
Tian . . patients in control .
domized | Pressure | matory marker levels (C-reactive . inflammatory respons-
et al. . . . group received NPWT .
controlled | ulcer protein, erythrocyte sedimentation . es, decreases pain, accel-
2024 [19] : ) . alone and 45 patients .
trial rate, white blood cell count), pain . . erates wound healing,
. . in observation group .o
scores (numerical rating scale), . L and lowers complication
Pressure Ulcer Healing Scale scores received a combination rates in patients with
S 8 >ea | of PRP and NPWT P
and incidence of complications pressure ulcers
The PRP gel had a posi-
Total = 60); ti ffect on heali f
Comprsnorte oot Toslromlns @t nlesing
Ran- platelet-rich plasma (PRP) gel and P . g p ,g P .
Ugar and . Pressure . . > . (n = 30) patients with with platelet-rich plas-
. domized a gauze dressing with physiological .
Celik, .. ulcer, . . . PRP and control group | ma gel dressings. The
clinical serum used in patients with a stage . .
2020 [3] . 1I stage (n = 30) with was platelet-rich plasma gel
trial II pressure ulcer on the coccyx, . . . .
treated with serum is easily accessible and
2-month follow-up . . .
physiologic dressing less costly than serum
physiological dressing
Chronic The evaluation of wound healing Total group (n = 57); 29 | The use of PRP results
. Ran- relied on three parameters: percent- | patients in the obser- in improved wound
Aziz . wound . . . . . .
ot al domized includin age of wound closure together with | vation group with PRP | healing combined with
’ clinical & | VAS scores measurements for pain | group and 28 partic- reduced pain experi-
2023 [20] . pressure . . . . - . .
trial ulcer reduction and infection statistics ipants in the control enced by patients who
across twelve weeks of treatment group have chronic wounds

NPWT - negative pressure wound therapy; PRP - platelet-rich plasma; VAS - Visual Analogue Scale
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Figure 3. Process of selecting manuscripts for analysis.

shorter treatment and healing times compared to
standard dressings [3, 19, 20]. In the study group of
patients who underwent PRP and NPWT therapy,
the times for infection control, wound healing, and
hospital stay were significantly shorter compared to
the control group [19].

Platelet-rich plasma therapy reduces levels of in-
flammatory factors, such as C-reactive protein, eryth-
rocyte sedimentation rate, and white blood cells, and
reduces pain [19].

Shortening the healing time has also been shown
to reduce the cost of treating pressure ulcer pa-
tients [3].

Furthermore, no side effects, such as allergic reac-
tions, have been shown in studies [3, 19, 20].

The role of platelet-rich plasma in pressure ulcer healing

One limitation of PRP therapy for chronic wound
healing is the lack of standardization in PRP product
collection. PRP preparation protocols in clinical trials
are inconsistent, and the analyzed studies do not
describe the necessary methods for reproducibility
of the protocol. The PRP preparation procedure was
also analyzed (Table III).

Discussion

This review suggests that PRP therapy may support
the wound healing process in adults with chronic
venous ulcers, diabetic ulcers, and pressure ulcers
when healing is delayed or stalled. The therapy is
safe and painless, and the fact that it is a biolog-
ical dressing derived from the patient themselves
makes it easily accessible. The healing process may
stop due to infection, tissue ischemia, comorbidities
such as diabetes, or an absence of proper treatment.
Nevertheless, studies have shown that PRP therapy
stimulates the wound healing process and reduc-
es wound size, thereby shortening the healing time
[3, 19, 20].

Clinical studies demonstrate that PRP can stim-
ulate granulation tissue formation, reduce wound
size, decrease exudate, and shorten healing time in
patients with pressure ulcers. U¢ar and Celik demon-
strated that PRP gel significantly reduced ulcer area
and exudate compared with saline gauze dressings
at both the initial assessment and after two months.
Additionally, total treatment costs were lower in the
PRP group [3].

The ability of PRP to accelerate pressure ulcer
healing was also confirmed by Tian et al. [19], who
compared PRP therapy with negative pressure wound
therapy (NPWT) in patients with chronic pressure
ulcers. Negative pressure wound therapy improves
local blood circulation, accelerating granulation tis-
sue proliferation and reducing tissue edema [21]. In

Table lll. The PRP preparation protocols in the analyzed studies

ifugati 1
Blood sample Centri u.gatlon pro.t 0co . Activation Mode of
Study [revolutions per minute PRP composition ..
volume [ml] method application
(rpm)]
Platelet-rich pl
Tian et al. Two-step centrifugation: ACCTHCRPASIA, | A ctivated with PRP inj. + PRP gel
40 ml . leukocyte content
2024 [1] 2,400 rpm x 10 min) . CaCl, + NPWT
varies
Platelet-rich pl
Ugar and Ce- Centrifugation: 2,000 rpm AtCeLTIC PRASA | 4 ctivated with
. 10 ml e gel; leukocyte con- PRP gel
lik 2020 [3] x 5 min (single-step) . CaCl,
tent not specified
Aziz et al.
e et a No data No data¢ No data No data PRP gel
2023 [3]

NPWT - negative pressure wound therapy; PRP - platelet-rich plasma
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a study of 90 patients with non-healing pressure ul-
cers lasting eight weeks, the mean healing time was
significantly shorter in the PRP group compared with
the NPWT group: 29.13 £2.34 days versus 38.27 +2.65
days, respectively. Overall treatment efficacy was
95.56% in the PRP group versus 80% in the control
group [19].

Similar results were observed by Yang et al. [21]
in a study of 84 patients with pressure ulcers. The
group receiving combined PRP and NPWT achieved
the best outcomes and shortest healing times. Addi-
tionally, patients in this group reported lower pain
levels than those in the monotherapy groups. To
further validate the efficacy of the treatment, the
study group underwent computed tomography (CT)
imaging. Convolutional neural networks (CNNs) were
then used to reduce image noise, which allowed for
more precise visualization of wound depth, accurate
diagnosis, and appropriate treatment [21].

Studies also demonstrate the satisfactory results
of PRP in treating of diabetic foot ulcers when com-
bined with other methods such as NPWT, PRP com-
bined with hyaluronic acid, or adipose-derived stem
cells [22-24]. Nolan et al. [23] showed that PRP serves
as an effective carrier for adipose-derived stem cells,
which can enhance graft survival primarily through
early angiogenesis, leading to faster graft revascu-
larization. The researchers conducted this study on
18 patients with diabetic foot ulcers. Histological ex-
amination one week after the administration of fat
grafts with PRP demonstrated an increase in vascu-
lar density. This innovative therapy may accelerate
wound healing in diabetic foot ulcers at both the
histological and clinical levels, but further studies
are needed.

The prolonged hospitalization time associated with
the lengthy healing processes increase the cost of
treating patients with wounds. In their study on the
impact of PRP on reducing healing time, Ucar and
Celik [3] analyzed the costs of associated with the en-
tire healing process. They showed that the total cost,
including the purchase of a centrifuge, is one-third
lower than that of standard treatment. It should be
noted that the purchase of a centrifuge is a one-time
expense that will significantly reduces subsequent
treatment costs when this method is used.

Multiple clinical studies have demonstrated the
effectiveness of PRP in the healing of diabetic foot
ulcers [24, 25]. Ullah et al. [26] reported that in a study
of 160 patients (80 in the PRP group and 80 in the
control group), PRP treatment significantly improved
healing outcomes compared to the control group.
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During follow-up, PRP therapy was associated with
a decreased in HbA1c levels, and faster wound heal-
ing in patients with a normal BMI [26]. Alamdari
et al. [27] found that the mean healing time for dia-
betic foot ulcers treated with PRP was 68.1 £16.6 days.
Regardless of age, hypertension, or smoking status,
healing time was reduced, though PRP did not reduce
the risk of amputation [27].

Platelet-rich plasma also has a beneficial effect on
accelerating the healing of venous ulcers when com-
bined with compression therapy; however, it does not
prevent recurrence after wound closure, as demon-
strated in a one-year follow-up study by Elbarbary
et al. [15]. From a clinical perspective, PRP can be
a valuable adjunct in the comprehensive management
of chronic wounds, provided that underlying caus-
ative factors — such as prolonged pressure, immobili-
ty, chronic venous insufficiency, or neuropathy — are
also addressed simultaneously.

As already mentioned there are no clear regula-
tions regarding the formulation and composition of
injectable PRP, which may vary in terms of platelet
and white blood cell content, red blood cell contam-
ination, and PGF concentrations. The choice of PRP
activation method can affect its physical form and
the release of growth factors [5]. Therefore, further
research is needed to establish a consensus on PRP-re-
lated bioformulation terminology, ensuring adequate
and safe treatment of specific pathologies and con-
ditions [17, 28].

The choice of treatment method (local application
or injection of PRP), contamination of the PRP with
microorganisms during the blood collection, manu-
facturing and administration processes, removal of
the PRP gel during the surgical debridement of the
ulcer and patient-related factors (including a high-
er BMI, uncontrolled diabetes, anemia, smoking,
kidney problems with a lower glomerular filtration
rate, thrombosis, a huge wound, the presence of scar
tissue in the wound, infections and nutritional de-
ficiencies) may all affect the effectiveness of PRP. In
the case of diabetes, the effectiveness of PRP may be
reduced by low platelet counts and decreased cell
activity [29].

Another potential issue when obtaining PRP is
the patient’s use of non-steroidal anti-inflammatory
drugs (NSAIDs), such as ibuprofen, naproxen, and
diclofenac, as these have antiplatelet effects [29]. The
NSAIDs inhibit platelet aggregation by antagonising
cyclooxygenase (COX) 1 and 2 and reducing the re-
lease of growth factors, which may reduce the thera-
peutic effect of PRP [29]. In this case, NSAIDs should
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be discontinued before the planned PRP treatment.
Naproxen requires a discontinuation period of 24-48
hours, whereas ibuprofen and diclofenac no longer
inhibit platelet aggregation after 6-12 hours, depend-
ing on the dose [29].

Similarly, anticoagulants and antiplatelet drugs
are commonly used in patients eligible for PRP. As
they affect platelet stability, anticoagulants influence
the effectiveness of PRP and must be discontinued
well before injection therapy [30]. Understanding
the pharmacokinetics and effects on platelets can
help determine the most appropriate time to stop and
then restart a particular anticoagulant. One exam-
ple is aspirin, which affects platelet viability for up
to 10 days.

It is difficult to conduct a reliable analysis of the
impact of PRP therapy on improving the healing of
pressure ulcer, if only because of the lack of a clear
procedure for preparing the preparation. Variables
related to the patient’s multimorbidity and the med-
ications taken, which may affect the quality of the
preparation obtained, must also be taken into ac-
count. However, the studies analyzed show the po-
tential of PRP in the treatment of chronic wounds,
including pressure ulcers.

Conclusions

A review of the literature indicates that preparing
and using PRP is a safe and straightforward proce-
dure for treating local pressure ulcers. Using PRP is
associated with faster reduction of the wound surface
area, reduction of exudate, reduction of inflammation
and pain, and shorter total treatment time compared
to standard dressings.

Platelet-rich plasma can be effectively combined
with other therapies or dressings. Using PRP with
NPWT increases the effectiveness of the therapy,
significantly reducing the time needed for infection
control, wound healing, and length of hospitalization
compared to conventional treatment. Consequently,
it can reduce treatment costs.

Platelet-rich plasma is a safe method; no adverse
effects, including allergic reactions, were reported in
the analyzed studies.

One limitation is the lack of standardization of the
procedure. Differences in PRP preparation methods
and insufficient descriptions of protocols in studies
limit the ability to reproduce results and compare
studies.

Platelet-rich plasma is a promising, effective, and
safe method for treating pressure ulcers. However,
uniform, standardized protocols must be developed
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for PRP preparation and use to increase the reliability
and comparability of future studies.

Efforts should be made to facilitate access to au-
tologous therapies in clinical practice to enhance
opportunities for future research and clinical obser-
vation.
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