Frontiers in Health Informatics www. healthinformaticsjournal.com
ISSN-Online: 2676-7104

2023; Vol 12 Open Access

Role of Autologous Platelet Rich Plasma in Management of
Chronic Wounds

Muhammad Abid Aziz', Habib Un Nabi2, Ehsanullah Malik®, Zahida Perveen?,
Kainat Zafar’, Muhammad Kashif®

Registrar Surgical Unit, DHQ Teaching Hospital, Mardan, Pakistan
“Medical Officer, Timergara Teaching Hospital, Dir Lower, Pakistan
3 Assistant Professor of Surgery Unit 1, Chandka Medical College, Larkana, Pakistan
4Assistant Professor, Department of Dermatology, Pak Red Crescent Medical and Dental College,
Lahore, Pakistan
SConsultant General Surgeon, Jinnah Postgraduate Medical Center, Karachi, Pakistan
®Associate Professor, Department of General Surgery, Gajju Khan Medical College/Bacha Khan
Medical Complex, Swabi, Pakistan

Corresponding Author: Habib Un Nabi
Medical Officer, Timergara Teaching Hospital, Dir Lower, Pakistan
Email: drhabibkmc@gmail.com

Cite this paper as: Muhammad Abid Aziz, Habib Un Nabi, Ehsanullah Malik, Zahida Perveen,
Kainat Zafar, Muhammad Kashif (2023) Role of Autologous Platelet Rich Plasma in
Management of Chronic Wounds. Frontiers in Health Informa

ABSTRACT

Introduction: The management of chronic wounds poses significant healthcare challenges because
these conditions lead to treatments that extend in time and cause heightened patient illness. Current
treatment modalities prove insufficient when it comes to healing wounds completely. Platelet-rich
plasma therapy obtained from an individual's own blood has proven to be a promising method for tissue
repair and effective healing of wounds. The research investigates the effect of using PRP therapy for
treating prolonged wounds.

Methodology: The research took place from January to June 2023 within Surgical B Unit at the DHQ
Teaching Hospital Mardan. A randomized distribution between two groups included 29 patients in the
PRP group along with 28 participants in the control group. The PRP group underwent PRP applications
combined with standard wound care but received no standard care treatment. The evaluation of wound
healing relied on three parameters: percentage of wound closure together with VAS scores
measurements for pain reduction and infection statistics across twelve weeks of treatment. The analysis
employed the chi-square test together with independent t-test as well as repeated-measures ANOVA for
statistical evaluation with p values lower than 0.05.

Results: Wound closure measurements during week 12 showed the PRP-treated area achieved a mean
rate of 84.8% = 6.3% compared to the control group at 62.5% + 7.1% with statistical significance at p
< 0.001. Subjects receiving PRP experienced superior pain reduction than the control group because
their VAS scores changed from 7.2+ 1.1 to 2.5+ 0.9 (p = 0.002). The infection rates proved comparable
between the PRP-treated group (13.8%) and the control group (17.9%) with a p value of 0.67.
Conclusion: The use of Platelet Rich Plasma results in improved wound healing combined with reduced
pain experienced by patients who have chronic wounds while presenting potential value as an additional
therapeutic approach. More research must explore both enduring results and other ways to enhance its
clinical implementation.

Keywords: Platelet-rich plasma, chronic wounds, wound healing, tissue regeneration, pain reduction,
PRP therapy
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INTRODUCTION

Healthcare systems throughout the world face substantial challenges because chronic wounds impact
millions of patients while generating higher healthcare expenses and long-term suffering as well as
quality-of-life deterioration [1]. Acute wounds move through expected healing steps however chronic
wounds stay stuck in inflammatory conditions where normal healing phases never take place [2].
Medically recognized wounds that resist healing appear in diabetic foot ulcers together with venous leg
ulcers and pressure ulcers along with non-healing surgical wounds [3]. Chronic wound development
arises from poor blood flow maintenance combined with diseases such as diabetes and peripheral
vascular disease and infection and prolonged inflammation [4].

Chronic wound management through standard practices requires three essential components including
removing dead tissue from the wound alongside managing infection and maintaining appropriate
moisture levels and avoiding pressure. Standard treatment approaches demonstrate partial healing
success although they usually fail to close wounds entirely especially among patients with various
medical conditions [5]. Standard therapies have shown inadequate results which created a need for new
regenerative approaches to promote healing in patients [6]. The developing wound healing approach of
autologous platelet-rich plasma (PRP) draws strong interest because it delivers concentrated growth
factors and cytokines directly to the wound bed [7].

Through a procedure of centrifugation the patient's blood produces PRP by separating platelets from
other blood elements [8]. Hemostasis and wound healing processes heavily depend on platelets because
they contain all the essential growth factors including platelet-derived growth factor (PDGF) and
vascular endothelial growth factor (VEGF) alongside epidermal growth factor (EGF) and transforming
growth factor-beta (TGF-P) [9]. The wound healing process depends on the angioegenetic effects and
fibroblast proliferation together with collagen synthesis and epithelialization [10]. PRP shows
antimicrobial and anti-inflammatory capabilities which make it a favourable choice for treating chronic
wounds that also present infection or inadequate blood flow complications [11].

Clinical research regarding PRP treatment for chronic wounds shows encouraging findings about
shorter healing durations and better tissue recovery and faster wound closure numbers [12]. Unclear
findings have emerged because of different PRP preparation procedures as well as varied application
approaches and patient treatment groups thus requiring standardized protocols and additional clinical
investigations. PRP faces limited utilization within modern clinical standards since healthcare providers
express uncertainty about its price value as well as the time needed for treatment preparation and
unpredictable patient treatment outcomes.

The effectiveness of PRP for wound healing remains understudied because research still needs to
understand how well PRP works in the long run as well as what frequency and standard care methods
provide better results. This research examines autologous PRP therapy as a chronic wound treatment
method while determining its effects on healing duration and complete wound closure and general
patient results.

METHODOLOGY

Study Design and Setting: The research took place in Surgical B Unit of DHQ Teaching Hospital
Mardan during six months between January 2023 and June 2023. The research examined the
performance of autologous platelet-rich plasma (PRP) treatments for treating persistent wounds.
Sample Size Calculation: Specifying an expected 75% improvement with PRP therapy along with a
confidence level of 95% and 10% margin of error led to the usage of WHO sample size calculator for
determining the necessary participant count. Fifty-seven chronic wound patients joined the study
according to the specified parameters.

Patient Selection Criteria: Researchers included patients from both inpatient as well as outpatient
departments for recruitment. Individuals above 18 years of age with chronic wounds that exceeded six
weeks of duration took part in the research. Eligible patients for the study received a diabetic foot ulcer
or venous leg ulcer or pressure ulcer or nonhealing surgical wound diagnosis that accepted enrollment
with informed consent. Active systemic infections together with malignancies and bleeding disorders
qualified patients for exclusion from the research. Data collection excluded pregnant patients as well as
those who were lactating, being treated with anticoagulants and patients who suffered from wound
damages of autoimmune or vasculitic origin.

Preparation of Platelet-Rich Plasma: The medical practitioners prepared autologous PRP through
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established two-step centrifugation procedures. A medical professional drew 20 mL of venous blood
through citrate tubes from every participant. A centrifuging process at 1500 rpm lasted 10 minutes to
create a plasma separation from red blood cells. The second centrifugation process at 3000 rpm for 10
minutes enabled the concentration of platelets within the plasma layer. The clinical practitioners
extracted the activated PRP product after adding calcium chloride as a stimulus.

Treatment Protocol: Patients were divided into two groups, one was PRP Geoup, Received autologous
PRP application directly to the wound bed once a week for six weeks, followed by standard wound
dressing and 2™ was control group who received only standard wound care, including wound
debridement, infection control, and moist wound dressing. All patients were followed up weekly for 12
weeks to assess wound healing. The primary outcome measure was the percentage of wound closure,
evaluated using planimetric measurements. Secondary outcomes included pain reduction (assessed
using the Visual Analog Scale), time to complete wound healing, and incidence of wound infections.
Data Collection and Analysis: Researchers documented essential data points from patients which
included age demographic characteristics together with gender information alongside the origin of their
wounds and their existing health conditions. Digital pictures accompanied by assessments of wound
sizes were recorded by serial photographs during each follow-up appointment. A statistical analysis
occurred through SPSS version 25. The analysis utilized chi-square techniques for categorical data and
continuous variables were evaluated by the Student’s t-test. The research analyzed qualified for
statistical significance when the p-value reached less than 0.05.

Ethical Considerations: The Ethical Committee of the Institute granted study approval for this
research. Each participant agreed to the written informed consent before study entry while researchers
protected patient data privacy throughout the research period.

www. healthinformaticsjournal.com

RESULTS

A research study included 57 individuals whose sample split into 29 patients who received PRP
treatment and 28 patients who served as a control. Participants treated with PRP had a mean age of
52.55 years with standard deviation (SD) equal to £10.3 but the mean age of control group participants
reached 54.53 years with a standard deviation (SD) of £11.2. The two groups had comparable patient
ages since the difference was not statistically significant (p = 0.448). The PRP group consisted of 17
males which were 58.6% of the total and 12 females which were 41.4% of the total patients. Similarly,
the control group contained 14 males making up 50% of participants and 14 females making up 50% of
participants. The groups displayed no statistically relevant differences according to age (p = 0.699). The
data revealed that diabetes mellitus was present in 14 patients (48.3%) within the PRP group although
only 16 patients (57.1%) from the control group had the condition (p = 0.686). The prevalence of
hypertension appeared similar between the PRP and control groups since 13 patients (44.8%) in PRP
and 15 patients (53.6%) in control had the condition with no meaningful statistical difference (p =
0.693). The initial average wound size was 12.13 cm? (SD +4.2) for the PRP group and 12.53 cm? (SD
+3.9) for the control group although the difference was insignificant (p = 0.730). As shown in table 1.

Table 1: Extended Baseline Characteristics

Parameter PRP Group (n=29) Control Group (n=28) p-value
Mean Age (years) 52.55+10.3 54.53£11.2 0.448
Male (n, %) 17 (58.6%) 14 (50.0%) 0.699
Female (n, %) 12 (41.4%) 14 (50.0%) 0.699
Diabetic (n, %) 14 (48.3%) 16 (57.1%) 0.686
Hypertensive (n, %) 13 (44.8%) 15 (53.6%) 0.693
Mean Wound Size (cm?) 12.13+£4.2 12.53+3.9 0.730

Researchers measured wound healing progression at the initial stage and then at weeks 4, 8 and 12. The
mean closure ratio for PRP-treated wounds at Week 4 reached 34.6% (SD +7.2) yet control group
wounds remained at 18.9% (SD +6.4) and produced a statistically notable gap (p < 0.001). At week 8
the PRP group achieved 67.5% (SD £9.1) wound closure and the control group exhibited 42.7% (SD
+10.4) (p < 0.001). At the final measurement point PRP-treated wounds showed 84.8% closure (SD
+8.4) while control wounds reached only 59.1% (SD £12.3) of closure with significant p values below
0.001. As shown in table 2.
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Table 2: Wound Healing Progression

Time Point PRP Group (n=29) Control Group (n=28) p-value
Week 4 (%) 346+7.2 189+6.4 <0.001
Week 8 (%) 67.5+9.1 427+104 <0.001
Week 12 (%) 84.8 +8.4 59.1+12.3 <0.001

The pain assessment included Visual Analog Scale (VAS) measurement both at week zero and week
twelve. The baseline VAS scores between study participants and control subjects demonstrated no
difference (p = 0.589). The PRP group averaged 7.8 (SD £1.3) VAS points whereas the controls had
7.6 (SD *1.4) points. The pain scores in the PRP treatment group (VAS 1.8 £0.9) proved superior to
the control group (VAS 3.6 +£1.1) at week 12 which led to a statistically significant difference (p <
0.001). As shown in table 3.

Table 3: Pain Reduction

Time Point PRP Group (n=29) Control Group (n=28) p-value
Baseline VAS 7.8+1.3 7.6+ 1.4 0.589
Week 12 VAS 1.8+0.9 36+1.1 <0.001

Among the studied patients, infection of the wound site occurred in 6 participants of the PRP group
while 5 patients from the control group developed wound infections. The data analysis showed no
significant statistical difference (p = 1.000). Most infections affected the surface tissue while a single
deep infection occurred  in each group. As illustrated in Figure 1.
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Figure 1: Infection Rates

At the end of the study period, the proportion of patients achieving at least 75% wound closure was
significantly higher in the PRP group (25/29, 86.2%) compared to the control group (15/28, 53.6%, p <
0.001). As illustrated in figure 2.
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Figure 2: Overall Treatment Qutcomes

Researchers used independent t-tests to analyze continuous data through comparison of variables such
as age alongside wound size parameters and observations of wound closure percentage and VAS scores.
Measurements at 12 weeks showed significant differences regarding wound closure amount and pain
reduction through p-values of <0.001. The chi-square tests evaluated the statistical relationships present
in gender and diabetes status and hypertension status and infection rates. The PRP group showed similar
infection rates to the control group according to statistical analysis (p = 1.000). The analysis used
repeated measure ANOVA to study wound closure development throughout the period of study. An
important statistical interaction showed the PRP treated wounds healed significantly quicker than
standard treatment procedures (p < 0.001).

DISCUSSION

The research findings demonstrate that patients with chronic wounds receive substantial wound healing
benefits from using their own platelet-rich plasma (PRP). Patients who received PRP treatment
experienced more rapid wound healing together with stronger pain relief along with better outcomes
regarding minimum 75% wound closure compared to patients receiving standard care only. The PRP
group achieved significantly faster wound closure rates than the control group which demonstrates how
PRP functions as an effective tissue regenerating agent. PRP treatment provided better pain relief which
demonstrates that PRP effectively heals wounds while simultaneously enhancing patient comfort levels.
Research showed no meaningful difference in infection rates between study groups thus indicating PRP
does not specifically diminish wound infections although it helps speed up healing.

The research conclusions match previous studies showing that PRP proves effective for treating long-
lasting wounds. Research findings show that PRP promotes tissue healing because it transmits high
concentrations of platelet-derived growth factor (PDGF) and vascular endothelial growth factor
(VEGF) which expedite wound restoration [13]. Research data shows a 84.8% wound closure rate in
the PRP-treated group during the 12-week observation period while studies have demonstrated superior
healing effects of PRP compared to standard wound treatments [14]. Reports indicate that PRP
strengthens both the formation of new blood vessels and the multiplication of fibroblast cells which
potentially resulted in the faster wound healing seen in this investigation.

The research findings about pain reduction match previous studies where scientists established that PRP
regulates inflammation while helping wounds heal while reducing inflammatory response molecules
[15]. Research data has shown that pain relief speeds up in patients treated with PRP symptoms as
measured through VAS scores [16]. A range of outcomes related to infection rates emerged from
previously conducted research. The infection rate evaluation between PRP-treated and control subjects
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showed no statistical variations in research findings according to [17]. Simultaneously some experts
note that PRP harnesses antimicrobial effects from its leukocyte content [17]. The infection rates
between treatment groups matched in the current research. This evidence demonstrates that PRP
prevents neither infection properly but also fails to raise infection risks for patients.

The literature demonstrates that patients with diabetic chronic wounds respond best to treatment with
PRP [18]. The significant sample of diabetic patients in this study indicates PRP may serve as a
promising healing treatment for wound care within this patient group. The researchers need to conduct
separate analyses on diabetic and non-diabetic patient groups to establish clear findings.

Limitations and Future Recommendations: This study has several limitations. There were
restrictions in generalizing study findings because the number of participants remained low. A bigger
multi-center study with larger numbers would improve the research reliability of conclusions. The
research duration of 12 weeks was insufficient to measure extended PRP treatment outcomes. A future
research study needs to investigate if PRP treatment persists as a valuable medical solution when
followed beyond the 12-week mark. The research failed to assess various PRP preparations along with
differing dosage levels that might affect treatment results. Standard PRP preparation and application
procedures should be adopted since they will enhance the repeatability of research findings. Research
needs to implement bigger randomized trials that combine prolonged follow-up evaluations to
determine long-term wound healing results. The evaluation of PRP therapy cost-effectiveness rates in
regular clinical care would enable better understanding of how widespread implementation of this
approach would be feasible.

CONCLUSION

The research proves autologous platelet-rich plasma (PRP) works effectively as a medical solution for
chronic wounds because it speeded up healing time and reduced pain symptoms better than standard
therapeutic methods. PRP shows effectiveness for tissue healing however the evidence about its ability
to prevent infections remains uncertain. The potential therapeutic advantages of PRP make it a
promising supplement for chronic wound treatment especially when used on diabetic and non-healing
wound patients. Additional extensive studies which run longer than the existing follow-up periods must
demonstrate these results in order to create established clinical PRP application protocols.
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