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Purpose: This study aimed to evaluate the efficacy and safety of platelet-rich plasma (PRP) therapy in treating androgenetic alopecia 
(AGA) in Vietnamese patients.
Patients and Methods: A prospective, non-controlled clinical study was conducted on 41 patients (17 men and 24 women) 
diagnosed with AGA. PRP was prepared using a standardized double-spin centrifugation protocol and injected subdermally at affected 
scalp areas. Patients underwent three PRP sessions at four-week intervals.
Results: PRP treatment significantly increased hair density from 40.76 ± 14.26 hairs/cm² at T0 to 66.00 ± 18.00 hairs/cm² at T3 (p < 
0.05). The percentage of patients with a positive hair pull test decreased from 75.6% (T0) to 12.2% (T3) (p < 0.05). A moderate 
positive correlation was observed between platelet concentration and hair density improvement (ρ = 0.455, p < 0.001). Patient 
satisfaction was high, 97.6% satisfied and very satisfied, and only mild, transient adverse effects were noted.
Conclusion: PRP is an effective and well-tolerated therapy for AGA, significantly improving hair density and reducing hair 
shedding.
Keywords: regenerative therapy, hair loss, PRP injection, treatment results

Introduction
Hair loss, or alopecia, is characterized by the absence or loss of hair in areas where it is typically present. This condition 
can be either localized or widespread or temporary or permanent. It affects individuals of all ages and occurs in both men 
and women. Alopecia is broadly classified into scarring and non-scarring types, with non-scarring alopecia being more 
common.1,2 Non-scarring alopecia includes conditions such as androgenetic alopecia, female pattern hair loss, alopecia 
areata, telogen effluvium, and anagen effluvium. AGA is the most prevalent cause of non-scarring hair loss, affecting up 
to 80% of men and over 40% of women, depending on the population studied.3–5 Although AGA is a benign 
dermatological condition and not physically harmful or life-threatening, it can significantly impact self-esteem and 
confidence. The psychosocial effects of AGA can be profound, potentially leading to anxiety or depression and severely 
affecting quality of life and social interactions.6–8

AGA is influenced by various factors, including genetics and hormones, particularly dihydrotestosterone, which 
induces hair follicle miniaturization and disrupts the hair growth cycle.9,10 Consequently, the presentation of AGA may 
vary across different ethnic groups and study populations.11,12 Early intervention in AGA is crucial to preserving hair 
follicles and minimizing irreversible fibrotic damage.10 However, its treatment remains challenging due to the chronic 
nature of the condition and the interplay of multiple contributing factors.13 Various therapeutic approaches have been 
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explored, with emerging regenerative therapies demonstrating superior potential compared to traditional pharmacological 
treatments, offering long-lasting efficacy with fewer side effects.10,13,14 Among these emerging treatments, Platelet-Rich 
Plasma (PRP) has gained widespread application across various medical fields due to its ability to promote cell 
proliferation and differentiation through cytokines and growth factors, thereby stimulating hair follicle growth.15–17 

Although numerous studies have highlighted the efficacy of PRP in AGA treatment, others have reported inconsistent 
results, failing to demonstrate significant improvements in hair count and density.17–21 Furthermore, data on the 
effectiveness of PRP therapy, as well as the characteristics of AGA, in the Vietnamese population remain limited. 
Therefore, this study aims to evaluate the treatment outcomes of PRP therapy in affected patients, providing robust 
evidence for its clinical application.

Materials and Methods
Study Settings and Participants
This prospective, non-controlled clinical study was conducted at Can Tho University of Medicine and Pharmacy Hospital 
and Can Tho Dermatology Hospital, Vietnam. These hospitals are major provincial-level medical centers in the Mekong 
Delta region of Vietnam. The study period extended from December 2022 to March 2024. All patients were treated and 
followed for a complete duration of three months (from T0 to T3) as per the study protocol, ensuring that the final patient 
completed full follow-up before June 2024, which marked the end of the study.

Eligible participants included both male and female, aged 18 years or older, clinically diagnosed with androgenetic 
alopecia and who had not received any topical or systemic treatments for hair loss within the previous 6 months, and who 
adhered wholly to the prescribed treatment regimen, were enrolled in the study. Individuals with a history of or currently 
diagnosed with immunosuppressive conditions (eg, cancer, chemotherapy, corticosteroid therapy), dermatological dis
orders affecting the scalp, autoimmune diseases, hematological disorders, platelet dysfunction syndromes, or those taking 
anticoagulant medications were excluded. Patients currently using aspirin or non-steroidal anti-inflammatory drugs were 
required to discontinue their medications at least 7 days before treatment initiation. Additionally, pregnant or breastfeed
ing women were also excluded from the study. AGA is diagnosed based on the patient’s history, the pattern of alopecia, 
the family incidence of AGA or trichoscopic findings.22

The required sample size was calculated using the formula n ¼ Z2
1� α

2

pð1� pÞ
d2 where p represents the estimated propor

tion of patients achieving a negative hair pull test (defined as fewer than 5 hairs) after three treatment sessions. This value 
was derived from a prior study by Özer et al,23 which reported a response rate of 93.3%. Assuming a 8% margin of error 
and a Z-value of 1.96 corresponding to a 95% confidence level (α = 0.05), the minimum sample size was determined to 
be 38 participants. Ultimately, a total of 41 eligible patients were enrolled in the study.

The study’s procedure and protocol were approved by the Research Ethics Review Committee of Can Tho University 
of Medicine and Pharmacy, Vietnam (approval number: 22.358.HV.PCT-HĐĐĐ, dated August 12, 2022), and were 
conducted by the ethical principles outlined in the Declaration of Helsinki. All participants provided written informed 
consent.

Patient Evaluation
The severity of androgenetic alopecia was classified using the Hamilton-Norwood scale from type I to V for men and the 
Ludwig scale from type I to III for women.22 In our study, the severity grading of AGA patients was determined 
according to Sathyanarayanan (2024), based on Hamilton and Ludwig classifications, and categorized into three levels.24 

The mild level includes Hamilton type I for men and Ludwig type I for women. The moderate level comprises Hamilton 
type II for men and Ludwig type II for women. The severe level includes Hamilton types III, IV, and V for men and 
Ludwig type III for women.

Hair pull test: Firmly grasp 20 to 60 hair strands using the thumb, index, and middle fingers close to the scalp (at the 
proximal end), and gently pull with consistent traction along the hair shaft. The test was performed at the transition zone 
between thinning hair and normal hair, typically located in the frontal or vertex region depending on the pattern and 
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extent of hair loss. The test is considered positive if more than 10% of the hair strands (≥ 5–6 hairs) are shed, indicating 
active hair loss. Patients do not shampoo their hair within 48 hours before performing this test.25

Evaluation of treatment outcomes: The evaluated parameters included hair loss, hair density (number of hairs/cm²), 
patient satisfaction, and adverse effects. Evaluations were conducted independently by two specialists who were not 
involved in the PRP injection procedure. Assessment methods included the hair pull test, dermoscopic photomicrographs 
(DermLite DL4, USA), macroscopic photographs (captured with an iPhone 13 Pro Max, 12MP camera), and patient 
satisfaction questionnaires. All patients were assessed at four time points: baseline (T0), after 4 weeks (T1), after 8 weeks 
(T2), and after 12 weeks (T3).

Patient Evaluation
Efficacy
This study utilized the KIT-NEW PRPPRO KIT Ver.5 (Geneworld) for PRP preparation. Initially, three blood tubes, each 
containing 8.5 mL, were collected. Subsequently, all three tubes were centrifuged at 2100 rpm for 10 minutes to separate 
the plasma component. After centrifugation, approximately 15 mL of the upper yellow plasma layer was carefully 
aspirated and transferred into a tube labeled “PLASMA”.

Next, the PLASMA tube was centrifuged again at 1,100 rpm for 10 minutes. After centrifugation, the yellow fluid 
was gently transferred into another PLASMA tube, leaving precisely 0.5 mL behind. This remaining volume was mixed 
thoroughly, transferred entirely into the FACESKIN tube, remixed, and stored at 4°C.

The remaining PLASMA tube underwent further centrifugation at 3,700 rpm for 5 minutes. Following centrifugation, 
the upper yellow fluid was transferred into a blue-capped PPP tube labeled “PPP” and thoroughly mixed, leaving 
approximately 3 mL at the bottom. Clot formation was observed in the PPP tube. The remaining 3 mL fluid was 
thoroughly mixed and transferred into the PRP tube, continuing to mix until clot formation occurred.

After the fluid within the PRP and PPP tubes had coagulated, a pipette was gently rotated to detach the clot from the 
tube wall. The clots were allowed to retract completely, after which the solidified clots were discarded. Finally, all 
remaining yellow fluid from the PPP tube was aspirated into another tube labeled “PPP2”, thoroughly mixed, and 
subsequently divided into 12–14 sterile plastic tubes containing approximately 1 mL, completing the sample preparation 
process.

Platelet-Rich Plasma Injection
Before treatment, all patients received detailed explanations of the procedure and potential adverse effects and provided 
written informed consent to participate. Patients were instructed to avoid washing their hair for two days before 
treatment. Local anesthesia was achieved using topical Emla 5% cream applied approximately 40–45 minutes before 
injection. The anesthetic cream was then wiped off with physiological saline, followed by antiseptic preparation of the 
treatment area using povidone-iodine 10%. No patient used any other hair loss treatment methods throughout the study.

The hair-loss area was divided into multiple 1 cm² squares. PRP was injected subcutaneously into the center of each 
square using a 27G needle at a depth of 3–5 mm, with a dose of 0.2–0.3 mL per injection site, totaling 3–5 mL of PRP 
per session. After injection, the treated area was cleaned with sterile 0.9% NaCl solution, followed by applying sterile 
gauze and gentle pressure until bleeding ceased. The treatment protocol consisted of three injection sessions at four-week 
intervals study.

Data and Statistical Analyses
The collected data were organized, tabulated, and statistically analyzed using SPSS version 27. For categorical data, 
frequency and percentage distributions were calculated. Range, mean, and standard deviation (SD) were determined for 
numerical variables. The Kolmogorov–Smirnov test was used to assess the normal distribution of quantitative variables. 
Hair density was expressed as mean ± SD. A paired sample t-test was performed to compare the mean hair density values 
across different time points. Spearman’s rank correlation coefficient (ρ) was calculated to assess the relationship between 
platelet concentration and hair density improvement. Changes in the hair pull test results across different time points were 
evaluated using the McNemar test. Where appropriate, the association between categorical variables (eg, AGA severity 
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and clinical characteristics) was tested using the Chi-square test (χ²) or Fisher’s Exact Test. A p-value < 0.05 was 
considered statistically significant.

Results
A total of 41 participants (17 men and 24 women) were recruited and followed up after three treatment sessions until the 
end of the study. More than half of the participants resided in urban areas (53.7%), with a mean age of 34.73 ± 13.05 
years. There was no statistically significant difference in age between men and women (31.12 ± 11.24 vs 37.29 ± 13.84, 
p > 0.05). Table 1 shows that Hamilton type III and Ludwig type II were men’s and women’s most common hair loss 
patterns, respectively. On trichoscopy, most patients exhibited hair shaft diameter diversity (90.2%) and an increased 
proportion of vellus hairs (53.7%). The mean duration of disease among patients was 4.44 ± 2.66 years.

Among the 41 patients, the proportions of mild and severe cases were 56.1% and 43.9%, respectively, with no 
significant difference between groups. Analysis showed that male sex, prolonged disease duration (≥ 5 years), family 
history of AGA, and positive hair pull test were significantly associated with severe androgenetic alopecia (p < 0.05) 
(Table 2).

During treatment, mean hair density significantly increased across the evaluation time points, starting from 40.76 ± 
14.26 at baseline (T0) to 49.80 ± 15.42 at week 4 (T1), 59.80 ± 15.71 at week 8 (T2), and reaching 66.00 ± 18.00 at week 
12 (T3). The differences in mean hair density between these time points were statistically significant (p < 0.001) 
(Figure 1). Figures 2 and 3 provides a representative example of the improvement in hair density following treatment.

Regarding hair pull test results, the proportion of patients with positive hair pull tests decreased progressively 
throughout the treatment course. Specifically, the percentage declined markedly from baseline (T0: 75.6%) to 46.3% 
at week 4 (T1), 29.3% at week 8 (T2), and ultimately to 12.2% at week 12 (T3). These differences were statistically 
significant across evaluation time points (p < 0.001 for comparisons of T1, T2, T3 vs T0, and T2, T3 vs T1; p = 0.016 for 
the comparison between T3 and T2).

Table 1 Categories, Dermoscopy Characteristics, and Duration of Disease of Androgenetic 
Alopecia Titles

Characteristics Frequency Percentage (%)

Hamilton Classification 

(n = 17)

Type II 4 23.5

Type III 8 47.1

Type IV 4 23.5

Type V 1 5.9

Ludwig Classification 

(n = 24)

Type I 8 33.3

Type II 11 45.8

Type III 5 20.8

Trichoscopy 

(n = 41)

Yellow dots 20 48.8

Variability in hair shaft diameter 37 90.2

Increased proportion of vellus hairs 22 53.7

Peripilar sign/erifollicular pigmentation 13 31.7

Empty hair follicles 13 31.7

AGA duration, Mean ± SD 4.44 ± 2.66 (years)

Abbreviations: AGA, androgenetic alopecia; SD, standard deviation.
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Figure 4 illustrates the correlation between increased hair density and patient platelet concentration. The results 
indicate that higher platelet concentrations were associated with more significant increases in hair density, with 
a moderate positive correlation between increased hair density and platelet concentration (r = 0.455, p < 0.001).

Following treatment, the proportion of patients satisfied or very satisfied with treatment outcomes was notably high 
(97.6%). Common minor adverse effects included itching at the injection site (22.0%) and scalp discomfort or pain 
(7.3%) (Table 3).

Discussion
Androgenetic alopecia is a progressive disorder that significantly impacts patients’ psychological well-being and quality 
of life. In this study, 41 patients with AGA, mostly at moderate to severe stages, underwent treatment with autologous 
PRP. Upon completion of the treatment sessions, efficacy was demonstrated through hair pull tests and increased hair 
density compared to baseline. Most patients expressed satisfaction with the outcomes and experienced minimal adverse 
effects.

The study findings indicate that male patients with AGA are predominantly classified as Hamilton Type III or IV. In 
contrast, female patients are more commonly categorized as Ludwig Type I or II. Hamilton Type III and IV represent hair 
loss patterns that tend to approach or surpass the midcoronal line, while Ludwig Type I and II are characterized by 
significant hair thinning in women before the onset of complete baldness.26 Thus, regardless of gender, patients seek 
medical consultation when hair loss occurs, as this condition directly affects their appearance, self-confidence, and social 

Figure 1 Hair density at different time points. *When comparing different time points (T1,2,3 vs T0, T2,3 vs T1, T3 vs T2), Paired Samples T-Test.

Table 2 Severity of Androgenetic Alopecia

Characteristics Mild Severe p-value

Age < 30 years 10 (23.5) 7 (41.2) 0.767**
≥ 30 years 13 (54.2) 11 (45.8)

Sex Male 4 (23.5) 13 (76.5) 0.001*
Female 19 (79.2) 5 (20.8)

Disease duration < 5 years 18 (75.0) 6 (25.0) 0.004**
≥ 5 years 5 (29.4) 12 (70.6)

Family history of AGA Yes 10 (35.7) 18 (64.3) < 0.001*
No 13 (100) 0 (0.0)

Pull test Positive 14 (45.2) 17 (54.8) 0.025*
Negative 9 (90.0) 1 (10.0)

Total 23 (56.1) 18 (43.9) -

Notes: *Fisher’s Exact test, **Chi-squared test.
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interactions.27 However, women are more likely to seek treatment at earlier stages of alopecia than men, as they generally 
have a heightened awareness of their appearance.28 These findings are also consistent with a study conducted in a Korean 
population.29 On trichoscopy, most patients exhibited variability in hair shaft diameter, an increased proportion of vellus 
hairs, yellow dots, and peripilar signs, while empty hair follicles were observed at lower rates. These findings are 
consistent with the pathogenesis of AGA, where the conversion of free testosterone to dihydrotestosterone leads to 
heterogeneous follicular miniaturization, an increased number of vellus hairs, and androgen-mediated suppression of the 

Figure 3 A 29-year-old female patient pre- and post-treatment. (A (T0)), (B (T1)), (C (T2)), (D (T3)).

Figure 2 A 26-year-old male patient pre- and post-treatment. (A (T0)), (B (T1)), (C (T2)), (D (T3)).
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anagen phase, reflected by a more significant number of follicular units and yellow dots.30 Several studies have reported 
higher prevalence rates of these trichoscopic markers compared to our findings,31,32 and some have demonstrated that 
these features can aid in diagnosing AGA with relatively high specificity on trichoscopy.33,34 When assessing the severity 
of AGA, we identified statistically significant differences in the distribution of severity levels based on gender, duration 
of AGA, family history of AGA, and the pull test (p < 0.05). However, no significant association was found with age. In 
contrast to our findings, studies by Yi Y et al and Salman et al reported that the prevalence of AGA and its severity 
increases with age.35,36 Meanwhile, other studies have observed similar associations between gender and disease 
severity.37 We hypothesize that these differences may be attributed to greater exposure to risk factors in men, such as 
smoking, unhealthy dietary habits, poor sleep hygiene, obesity, and alcohol consumption.36,38–40 Additionally, prolonged 
disease duration exacerbates the impact of dihydrotestosterone on hair follicles, leading to anagen phase shortening, 
telogen phase prolongation, and increased follicular miniaturization. As a result, hair shedding intensifies, and follicular 
degeneration becomes more severe, contributing to progressive baldness.9,41 Furthermore, the pull test reflects the degree 
of hair loss and is an assessment tool for AGA severity in this study. Although the pull test primarily indicates telogen 
hair shedding, a part of the AGA pathophysiology involving an increased proportion of telogen hairs, it should not be 
used as a decisive diagnostic tool in patients with chronic telogen effluvium, such as AGA without considering additional 
diagnostic factors.25

Over the past decade, autologous PRP has emerged as a promising regenerative treatment option for AGA in both 
men and women. Randomized controlled trials (RCTs) and meta-analyses have demonstrated that PRP significantly 
improves hair density and count.42,43 Results from our study align with this general trend, demonstrating marked 
improvement in hair density following PRP treatment, consistent with international reports on the efficacy of PRP. For 

Table 3 Levels of Patient Satisfaction and Adverse Effects Following Treatment

Variables Frequency Percentage (%)

Levels of satisfaction Very unsatisfied 0 0.0

Unsatisfied 1 2.4

Satisfied 33 80.5

Very satisfied 7 17.1

Adverse effects Scalp discomfort/pain 3 7.3

Itching at the injection site 9 22.0

Figure 4 Changes in hair pull test results at different time points. *McNemar Test, ‡Comparison of T1, T2, T3 vs T0; T2, T3 vs T1, †Comparison of T3 vs T2.
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instance, a meta-analysis of nine RCTs reported a statistically significant increase in hair density after 3–6 months of PRP 
treatment compared with placebo injections.44 A meta-analysis pooling 17 treatment groups revealed that the mean hair 
density increased from approximately 142 to 177 hairs/cm² following PRP therapy (an increase of approximately 
35 hairs/cm², p = 0.0004).45 Several other RCTs have reported similar trends. Gentile et al (2015) observed an average 
increase of approximately 33 hairs in the target area and an increase of 45.9 hairs/cm² in hair density after three PRP 
injections, accompanied by notable histological improvements.46 Gkini et al (2014) reported hair density peaking at 
approximately 170 hairs/cm² after 3 months, remaining significantly higher than baseline at 6 months and 1 year 
following an additional PRP booster injection (p < 0.001).21 Similarly, Alves and Grimalt (2016), in a split-scalp design 
study, found significantly increased hair density and anagen hair percentage on the PRP-treated side compared to placebo 
after 6 months.42 Notably, the observed increases in hair density generally fall within the typical range reported in other 
studies (approximately 12–46 hairs/cm², equivalent to a 20–30% improvement from baseline).45–48 Additionally, most 
authors have noted high levels of patient satisfaction and few adverse effects. Local reactions such as mild pain, swelling, 
or redness were usually transient; no serious PRP-related adverse events were reported.21,42,44,49 This emphasizes the 
safety and tolerability of PRP therapy, representing a significant advantage over standard treatments such as topical 
minoxidil and oral finasteride. The hair-growth-promoting effects of PRP have a robust scientific basis rooted in a clear 
understanding of its underlying mechanisms. PRP, or platelet-rich plasma, is derived from the patient’s blood through 
centrifugation and contains high concentrations of growth factors released from platelets, such as PDGF, VEGF, TGF-β1, 
EGF, IGF-1, and FGF. These growth factors collectively stimulate the proliferation of hair follicle stem cells, promote 
angiogenesis, supply nutrients to follicles, modulate inflammation, and prolong the anagen phase.50–53 These multi
faceted biological effects partially reverse the inflammatory and degenerative processes affecting hair follicles in AGA. 
Indeed, AGA is characterized by follicular miniaturization resulting from shortened anagen phases, prolonged telogen 
phases, and chronic inflammatory infiltration around the follicles.43 With its anti-inflammatory and regenerative proper
ties, PRP reduces perifollicular inflammation and local oxidative stress, thus creating a favorable microenvironment for 
weakened follicles to recover.45 Concurrently, PRP significantly increases the number of follicles in the growth phase and 
enhances hair shaft diameter compared to control areas.54 Gentile et al further observed beneficial microscopic changes 
following PRP treatment, including increased stem cell proliferation (Ki-67 marker) within the hair bulge region, higher 
density of small blood vessels around hair follicles, and increased epidermal thickness.46 These findings strongly support 
the hypothesis that PRP creates an optimal microenvironment facilitating hair follicle recovery and growth.

Although most studies report positive outcomes, there remain differences among studies regarding the extent of 
effectiveness. A notable commonality is that PRP generally enhances hair density to varying degrees; however, absolute 
improvements may fluctuate depending on study design, PRP preparation techniques, and participant characteristics. For 
example, a 2023 meta-analysis demonstrated that PRP significantly increased hair density compared to placebo, yet 
differences in hair count and diameter were not statistically significant in specific individual trials.44 This discrepancy 
might stem from small sample sizes or short follow-up periods in some RCTs, limiting the clear demonstration of PRP’s 
effectiveness compared to placebo. Additionally, patient-specific factors and the severity of hair loss conditions 
significantly influence treatment outcomes. Alves (2016) noted younger patients (≤ 40 years) tended to respond better 
with increased hair density,42 consistent with recent meta-analytical findings indicating an inverse correlation between 
age and improvement in hair density (younger groups showing significantly higher improvement rates; r = –0.56, p = 
0.016).45 Conversely, long-standing or advanced-stage hair loss may limit PRP responsiveness. Indeed, a 2020 rando
mized placebo-controlled pilot study involving 30 men with androgenetic alopecia found no significant improvement in 
hair count or diameter compared to placebo.55 This outlier result was attributed to patient selection criteria—specifically, 
severe-stage hair loss and exclusively male participants—which potentially masked PRP efficacy within the limited 
observation period. Thus, variability across studies predominantly arises from differences in patient population char
acteristics and PRP technical protocols. Studies employing rigorous designs, selecting appropriate patients (moderate hair 
loss with viable follicles), and implementing optimal treatment regimens report positive PRP outcomes.45,56 However, 
suboptimal results may occur if patients have advanced-stage hair loss (significant follicular degeneration) or if treatment 
protocols are not optimized.
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An important point is the necessity of standardizing PRP treatment protocols to optimize therapeutic outcomes. 
Although studies have employed different commercial kits and centrifugation parameters, most recommend multiple 
injections of PRP at sufficiently high platelet concentrations.45,57–60 A systematic review by Li et al (2023) suggests an 
optimal protocol comprising at least three PRP injections administered approximately one month apart, with volumes 
ranging from 0.05 to 0.1 mL PRP per cm² of scalp per session. The authors even propose a booster session about 3–6 
months following the initial course to sustain hair growth effectiveness.57 The analysis by Andriolo et al (2022) was the 
first to demonstrate a positive correlation between monthly PRP injection frequency and hair growth rate, revealing that 
the group with higher injection frequency achieved significantly greater increases in hair density (r = 0.5, p = 0.03).45 

This finding explains why protocols involving multiple injections (4–6 sessions) exhibit superior outcomes. Indeed, 
a study combining PRP with microneedling in 60 resistant cases reported that 66% of patients experienced significant 
improvement after only four PRP sessions; most did not require more than 4–6 sessions to achieve desired results.58 

Based on this experience, the authors concluded that a minimum of four PRP sessions is recommended for optimal 
efficacy. In addition to optimizing the number of injections, platelet concentration in PRP significantly impacts treatment 
outcomes. Evidence indicates that the efficacy of hair regrowth stimulation is directly proportional to platelet concentra
tion, but only up to a certain threshold. Platelet concentrations around ≥ 1 million/μL (approximately 4–7 times the 
average baseline) are considered therapeutically effective. Concentrations that are too low might fail to deliver sufficient 
growth factors. In contrast, excessively high levels (exceeding ~1.5 million/μL) could exert inhibitory effects due to 
imbalanced proliferative signaling.59,60 Garg et al (2017) described a “bell-shaped curve” phenomenon for PRP, in which 
the optimal dose provides maximal angiogenesis, while doses that are either too high or too low reduce the angiogenic 
response necessary for hair growth.60 Consequently, commercial PRP systems typically aim for platelet concentrations 
approximately 5–10 times above normal levels to ensure adequate platelet density for effective and consistent hair follicle 
stimulation.

In summary, the aggregation of current evidence suggests that autologous PRP, with properly standardized centrifu
gation protocols, is a safe and effective method for treating androgenetic alopecia in both genders. Our findings align 
broadly with published literature, further reinforcing confidence in PRP’s effectiveness in improving hair density and 
quality. Despite minor differences across studies regarding sample sizes, methodologies, and patient populations, 
a prominent commonality is that most patients receiving correctly administered PRP experience enhanced hair thickness, 
increased hair shaft diameter, and notable improvement in thinning areas. However, alongside these significant findings, 
our study does have some limitations. The relatively small sample size may affect the generalizability of results. 
Additionally, the absence of a control group reduces the precision of evaluating PRP’s specific contribution to observed 
improvements. Furthermore, the short follow-up duration is insufficient to thoroughly assess PRP’s long-term effective
ness in treating AGA. Nevertheless, a notable strength of this study is its multicenter design, which enhances the 
objectivity and practical applicability of the findings in clinical practice.

Conclusion
Overall, the study provides valuable additional data regarding the efficacy and safety of platelet-rich plasma for 
androgenetic alopecia treatment. Platelet-rich plasma therapy demonstrates significant efficacy in treating androgenetic 
alopecia, resulting in notable improvements in hair density, reduced hair loss, and high patient satisfaction rates. Platelet- 
rich plasma is well-tolerated, with mild side effects and no serious adverse events reported.

Abbreviations
AGA, androgenetic alopecia; PRP, platelet-rich plasma; SD, standard deviation; RCTs, randomized controlled trials.
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