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Abstract: Pressure injury (PI) corresponds to a skin damage of ischemic aetiology that
affects the integrity of the skin and is produced by prolonged pressure or friction between a
hard internal and external surface. Treatment can be challenging when there is no resolution
with usual care. The use of autologous platelet-rich plasma (APRP) gel arises as a ther-
apeutic possibility in the presence of chronic pressure injuries. The case of a patient with
chronic PI who has been treated with APRP is presented, achieving resolution of the lesion.
Keywords: pressure ulcer, regenerative medicine, wound healing

Introduction
Immobility syndrome is defined as a limitation in the ability to perform activities of
daily living due to decreased motor functions; it occurs at any age,' but the
population over 65 years of age are especially susceptible.” This syndrome
increases mortality and morbidity among those who suffer from it. Thus, older
adult patients with acute immobility (rapid loss of motor function in less than three
days) have a 50% higher probability of dying in the next six month relative to older
adult patients without it.> Similarly, immobility produces physiological alterations
in various systems, including the cardiovascular, musculoskeletal and skin system.*
Thus, cardiovascular system undergoes several changes such as the appearance of
orthostatic hypotension following the decrease in intravascular volume, or an
increased risk of thromboembolic disease due to venous stasis. In the musculoske-
letal system, immobility produces a progressive decrease in muscle strength,
retractions and ankylosis at joint level.> Meanwhile, on the skin system, it is
common to find pressure injuries (PI), also known as bedsores or decubitus ulcers,”
defined as cutaneous lesions of ischemic aetiology that affect the integrity of the
skin and the underlying tissues that are produced by prolonged pressure or friction
between an internal and external hard surface.” A tissue such as skin or muscle
requires a capillary pressure of 20 mmHg to allow adequate tissue perfusion; a
continuous pressure (longer than two hours) greater than 30 mmHg® triggers an
ischemic process that can end in necrosis.°

It has been found that current prevention techniques may not adequately prevent
serious pressure injuries.’” Although the best way to avoid the complications of PI is
prevention through skin care, proper moisture management, minimizing pressure
and attention to the patient’s needs,” difficulties in controlling the PI risk factors
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make pressure ulcers a prevalent problem.® Therefore, it is
necessary to look for complementary alternatives to con-
ventional PI management to avoid the development of
deep or chronic injuries. In the management of similar
injuries, innovative strategies related to the field of regen-
erative medicine have been used, such as the use of plate-
let rich plasma (PRP). There are a diverse number of
studies in the use of PRP for the management of ulcers
that have evaluated its efficacy and safety in the manage-
ment of ulcers in the lower limbs,” '* especially in patients
with diabetes.'>'® In these patients, PRP promotes and
accelerates the healing of chronic diabetic foot ulcers.
Thus, PRP helps healing in patients who have had a skin
graft rejection or who have comorbidities that contraindi-
cate anaesthetic or surgical procedures.'® Similarly, a sys-
tematic review and meta-analysis of the management
chronic diabetic foot ulcers shows scientific evidence of
the use of PRP for the treatment of diabetic ulcers. Their
authors claim PRP could be the treatment of choice for the
topical care of chronic wounds in diabetic patients. In fact,
it is proposed that health services that care for patients
with chronic wounds should ensure that any patient who
requires it can benefit from the use of PRP."”

Based on the biological plausibility of the use of PRP
and the favorable evidence of its use in skin lesions, after
signing an informed consent, PRP was added to conven-
tional management in a patient who had a chronic ulcer
and a high risk to develop a new PI. The treatment was
developed in a highly complex hospital in Bogota that had
not yet implemented this management; a recent standar-
dized protocol was used.*’

Case Report

A 92-year-old man received hospital care after suffering a
left hip fracture. This led to prolonged bed rest of more
than a month which led him to develop PI in the left heel.
Even though he was treated weekly on an outpatient basis
for five months, the PI did not heal. The patient was
assessed by the wound clinic of a specialist hospital
Bogota-Colombia for the management of his PI. Norton
scale was used to obtain the risk to developing a new PI
and the result was 14/20 which corresponded to high risk.
The patient had a history of blindness, and he had to use a
wheelchair. For this reason, he is limited in his mobility
and made him dependent for basic activities. He was
considered a candidate for the use of PRP alongside con-
ventional therapy (cleaning, application of zinc oxide,

maintenance of dry skin and removal of pressure on the
lesion).

Ethics Approval
This intervention complied with the Declaration of
Helsinki, including approval by the institution’s Ethics
Committee (approval number: FM-CIE-0448-18).
Researchers prepared an informed consent that was
approved by the ethics committee of the Pontificia
Universidad Javeriana. The patient was blind, we obtained
a verbal informed consent from the patient and patient’s
legal guardian sign the informed consent, for the case
details and accompanying images to be published.

Clinical Findings and Therapeutic

Intervention

At the first evaluation, the patient had no coagulation
abnormalities, no history of cancer, or the presence of
signs of local or systemic infection. Within his paraclinical
tests, he presented a hemogram with leukocytes 8,800/
mm®, hemoglobin 14.8 g/dL, hematocrit 43.5% platelets
336,000/mm3, creatinine 0.57 mg/dL, albumin 39 g/dL, all
within normal values. Upon admission to the study, a
NUAP® classification Phase II pressure ulcer with thick
edges measuring 1.8%x3.2 cm was observed (Figure 1).
After the evaluation of the PI, the preparation of autolo-
gous platelet-rich plasma (APRP) was carried out as fol-
lows: 50 mL of whole blood was extracted in tubes with
sodium citrate, it was centrifuged at room temperature for
10 minutes at a speed of 1,500 rpm, according to the
previously standardized protocol.”° 8 cm® of PRP were
obtained, which were placed in a Petri dish and 400 mg
of calcium gluconate (50 micrograms for each cubic cen-
timeter obtained from PRP), after 25 minutes it was poly-
merized and applied to the previously cleaned wound. It
was covered with a transparent sterile paraffin dressing
(Cuticell ®Classic) and the patient’s family member was
instructed to remove it after 72 hours. The wound was
evaluated at 7 days (Figure 2); the same treatment was
repeated once a week for a total of four sessions. During
treatment researchers observed that after the first week
there was a slow decrease in the percentage of closure of
the PI, but that after 15 days a closure greater than 50%
was achieved and after the third application and evaluation
after 24 days, the closing was greater than 90% (Figure 3).
Finally, at the fifth week, the PI was evaluated, showing
changes in the diameter of the wound of 0.5x1.2 cm,
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Figure | Injury at the beginning of the study day 0.

Figure 2 Visit 8 days after the first application of APRP.

without signs of infection or discharge (Figure 4). The
wound continued to receive normal healing during the
following weeks and after another month of treatment
the wound closed completely.

Discussion

PI have an increasing prevalence and incidence®' due to
the increase in life expectancy®” and disability in the gen-
eral population.”> Furthermore, PI tend to be wounds that
are difficult to heal, which makes them the focus of
infectious®* or chronic inflammatory processes, a source
of morbidity and even mortality in populations that remain
immobile for various reasons. This leads to poor quality of
life, social isolation, emotional stress and depression in
patients who suffer from them,”” as well as significant
economic repercussions.”® The prevention of these injuries
is the best alternative to avoid these complications and
costs.?’ However, even with the use of devices with
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Figure 4 Assessment 32 days after starting the protocol.

specialized static surfaces®® and rigorous protocols for
their prevention, it is not possible to avoid them in 100%
of patients who are at risk of suffering them.?”>° Thus,
once they arise, it is necessary to use effective alternatives

to speed up healing. Debridement, position changes, nutri-
tional optimization, treatment of underlying infections and
control of spasms have been postulated as essential in its
management.>' However, it is also important to seek
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complementary, innovative and effective alternatives that
reduce healing time, hospital stay>? and associated costs.

The healing of ulcers, especially chronic ones, is
dependent on growth factors. The therapeutic administra-
tion of growth factors topically, associated with conven-
tional preventive measures, has the potential to accelerate
the healing of these wounds.>* Thus, APRP, a treatment
that contains fibrin and high concentrations of growth
factors, is an option that has shown potential in prelimin-
ary studies to help the healing of these wounds.****

PRP has been widely used in clinical practice in var-
ious tissue disorders. However, there is a little evidenced
to suggest the routine use of the PRP in pressure ulcers.*
This fact is consistent with the proposals of some govern-
ment bodies, such as the Spanish Agency for Medicines
and Health Products, which encourage researchers to carry
out properly designed clinical trials to establish adequate
levels of evidence in each of the pathologies that merit the
use of PRP?” or with the conclusions of some systematic
reviews regarding the need for randomized clinical trials to
evaluate the use of PRP in wound management.*®

Currently, there are not a significant number of pub-
lications related to the use of PRP in PI or studies in the
management of other types of ulcers and in the general
management of both acute and chronic wounds. In ani-
mals, the efficacy of this intervention in wound healing has
been evaluated with favourable results.**** Histological
techniques have revealed that through the application of
PRP  products,
increased.’** Similarly, compared to the controls, PRP

neovascularization is  significantly
significantly improves the formation of granulation tissue,
a key element in wound healing.*>*** In vitro studies
have shown that PRP induces endothelial cell proliferation
and capillary formation, as well as increasing fibroblast
proliferation compared to the controls in different thera-
peutic concentrations. %344

Analyses have been carried out on various species. For
example, the potential of platelet-derived growth factors to
improve surgical wound healing has been evaluated in
horses, showing that wounds treated with a PRP gel pre-
sent rapid epithelial differentiation and greater organiza-
tion of dermal collagen in comparison with controls.*’
Other studies have included stem cells in addition to
PRP, this is the case of an investigation where the treat-
ment of severe decubitus ulcers was performed with
mesenchymal cells from amniotic fluid and PRP gel in a
new born septic foal.*® Plasma rich in growth factors has
been evaluated in the healing of skin wounds in albino

rabbits, which showed an acceleration in epithelialization
and a reduction in skin inflammation at 7 days.*’ Similar
studies have been carried out in epidermal wounds in
rabbit ears with intralesional injection of PRP with con-
venient results regarding healing.*®

In humans, the efficacy and safety of the use of PRP in
PI is limited. It is suggested that treatment with growth
factors derived from platelets (obtained from PRP) benefit
the healing of these lesions and has a potential antibacterial
effect. However, the same authors state the need for more
studies to support these findings.*” Many of the studies have
arisen thanks to the growing trend of applying APRP for the
treatment of acute and chronic inflammatory processes,””
11:30 25 in the treatment of soft tissue lesions of the muscu-
loskeletal system.’'>> In 1982, a pioneering investigation
was published on the use of a fibrin gum, using Platelet
Poor Plasma in the repair of a peripheral nerve.”

Since then, especially in the last two decades, these
therapies have been used as the main or complementary
treatment in different pathologies. APRP is applied topi-
cally to the wound or as a local or intra-articular injection.
It has been used with appropriate evidence in orthopedics;
in the treatment of chronic tendinopathies,”* in dentistry;
in post-dental extraction healing and ossification,”"° in
plastic surgery; to improve the healing of lower limb
ulcers, ulcers in patients with diabetes and bone grafts.-
12.38.50.57 Recently, a study using negative pressure wound
therapy plus PRP gel found an acceleration in ulcer clo-
sure times related to patients with refractory treatment.®
These findings indicate the use of PRP as the treatment of
choice for the topical care of chronic wounds. In fact, it is
proposed that health services that care for patients with
chronic wounds should ensure that any patient who
requires it can benefit from the use of PRP."

The studies cited above motivated the team of the ulcer
clinic of a university hospital in Bogota to implement the
use of APRP to close a PI that had not developed satis-
factorily with conventional management. The experience
of using APRP in this patient was very satisfactory. Even
though the PI had received a usual treatment for 5 months
never close and after a month of management with APRP,
a closure of 95% was obtained. During the intervention
and follow-up time, no signs of an allergic reaction or
infection were observed. The patient and his caregivers
reported having adequately tolerated the handling.
Likewise, the members of the Wound Clinic care team
stated that the technique of preparation and application
of the gel was easy and fast.
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Easy application, minimal pain and low cost were
evidenced as advantages of using APRP. The preparation
and application of the APRP is simple because it consists
of few steps and can be learned easily. It is a low-cost
technique, once you have the infrastructure that involves a
biological safety cabinet and a centrifuge, the rest of the
materials such as needles, blood collection system, Petri
dish and calcium gluconate, plus the materials used in a
regular dressing (gauze, zinc oxide, sterile water or saline
solution) are inexpensive. On the other hand, pain is asso-
ciated with a puncture to obtain plasma but there is no pain
when applying the gel. Finally, by accelerating the healing
process, patient satisfaction is obtained by achieving the
closure of a lesion that affects their quality of life.

APRP is an innovative strategy as an alternative to
difficult-to-manage lesions; however, success in this
patient may be associated with factors other than APRP,
such as the PI phase, the production of growth factors
itself, or their nutritional condition. The PI in phase II
and III with granulation tissue are in the proliferative
phase of healing, in this phase there are numerous growth
factors and processes such as angiogenesis and fibroblast
migration, which accelerates the process of healing com-
pared to PI in more advanced stages.”® Additionally, bio-
logical differences between individuals are a facet that is
related to the amount of growth factors and the activation
of these factors, which can contribute to the speed of
closure of the lesion. Likewise, the patient’s nutrition
could be indirectly correlated with their albumin levels.
Therefore, since it is a single case, it is difficult to predict
whether the improvement of the lesion is only secondary
to the use of APRP or the various factors mentioned here.

Conclusions

PI are a problem of increasing prevalence and incidence, a
situation that affects the quality of life of patients and incurs
excessive costs on the health system. Sometimes these
lesions do not respond to conventional management and
become chronic. Thus, it is necessary to offer effective and
safe alternatives that promote lesion closure. Among these
alternatives is the use of APRP, which has shown benefits in
tissue regeneration, both in animal models and in humans.
However, although it has been used clinically for various
types of injuries, the experience of the use of PRP is limited
in PI. This report shows a positive experience of the use of
PRP in a patient with an PI who had not had a satisfactory
evolution with conventional management. Given the efficacy
in wound closure and the absence of adverse effects, the use

of PRP is considered a promising therapy for the manage-
ment of chronic PI in the outpatient or hospital setting.

Given that it is the experience of a single patient,
studies with a greater number of individuals and different
types of PI are required, and allow to evaluate the efficacy
and safety of the treatment and, thus, reach enough evi-
dence to consider the use of PRP as part of the usual
handling of PL

Abbreviation
APRP, autologous platelet-rich plasma
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