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 Abstract 
Background: 
Androgenetic alopecia (AGA) is a progressive disorder affecting both men and 
women that is usually treated using topical minoxidil. Platelet-rich plasma (PRP) 
is another relatively new treatment method as a regenerative intervention that 
could stimulate follicular activity and achieve better clinical outcomes in 
comparison to conventional medicine. 
Objectives: 
To compare the utilization of PRP with minoxidil in AGA, with other focus on 
patient satisfaction and clinical durability. 
Methods: 
There were six original studies, of which four randomized controlled trials have 
extractable quantitative information, to include in the meta-analysis (n = 347), 
and two more prospective studies to provide qualitative data on safety and 
tolerability as well as patient-perceived treatment benefit. Raw mean differences 
(MD) were then used to convey pooled outcomes so as to retain original clinical 
values using RevMan 5.4  
Results: 
PRP had statistically and clinical greater results compared to minoxidil in hair 
density and shaft thickness, where the pooled mean increase was +18.7 hairs/cm2 
(95% CI: +12.1 to +25.3 hairs) and +6.3 µm in shaft thickness (95% CI: +3.4 
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to +9.1 µm), respectively. The two qualitative supporting studies were in 
agreement and reported greater levels of patient satisfaction, improved tolerability 
and, no severe adverse events as well as, mechanistic persistence of growth-factor 
signaling, which was localized. 
Conclusion: 
Although the two therapies have shown equality on the improvement of hair 
parameters, PRP rendered a more significant and a longer-lasting clinical response 
than minoxidil, excellent patient-reported response, and the safety profile is 
favorable. The criteria enable PRP to be considered a powerful treatment option 
in patients who want to use a biological treatment method and a more reliable 
way to manage the condition in the long run. 

 
INTRODUCTION
Androgenetic alopecia (AGA) is the most 
prevalent type of hair loss in both men and 
women, where thinning of hair occurs in a 
patterned manner [1]. It is a condition that is 
caused by a combination of genetic 
predispositions, androgenic follicular 
miniaturization and changes in the hair growth 
cycle [2,3]. AGA may result in alopecia that causes 
great psychosocial distress with adverse impact on 
self-esteem, social life, and overall quality of life 
[4,5]. AGA has a high prevalence rate across the 
globe and this highlights the need to have effective 
and well tolerated treatment modalities [2,6]. 
Topical minoxidil remains the primary treatment 
of AGA over decades of treatment, stimulates hair 
growth by increasing the length of the anagen stage 
and follicular size [6,7]. In spite of its effectiveness, 
minoxidil has some drawbacks such as the 
necessity to take it long-term, the inconsistent 
response rate and some side effects such as scalp 
irritation and hypertrichosis [8,9]. These are some 
of the factors that tend to influence the 
compliance and satisfaction of the patient, and 
thus the importance of alternative or 
complementary therapies is evident. 
The recent development of AGA management is 
autologous platelet-rich plasma (PRP) therapy. 
Growth factors contained in PRP include platelet-
derived growth factor, vascular endothelial growth 
factor, and transforming growth factor-beta that 
stimulate the dermal papilla cells, angiogenesis 
promotion and hair follicle regeneration [10-12]. 
RCTs have found that PRP produces better hair 
density, thickness and overall scalp coverage, 
alone, or with minoxidil [13,20]. Also, PRP can be 

considered highly tolerable, minimally-invasive, 
and with a low level of safety, which also makes it 
an appealing choice among patients interested in 
alternative hair restoration procedures. 
Regardless of these encouraging results 
treatments, PRP preparation protocols, frequency 
of treatment, and outcome measures have 
differed, resulting in conflicting findings 
[1,6,13,15]. There is no agreement on the best 
treatment regimen, and comparative effectiveness 
of PRP and minoxidil. In addition, patient-
centered outcomes, including satisfaction, 
tolerability, and quality of life, are underreported 
in most of the studies. Thus, a meta-analysis 
integrating the recent RCT data is necessary to 
offer evidence-based evaluation of the efficacy, 
safety, and patient satisfaction related to PRP 
against minoxidil in AGA treatment. 
Thus, this systematic review and meta-analysis 
were performed to evaluate the efficacy, safety, and 
patient satisfaction of the PRP and minoxidil in 
AGA. 
 
Methodology:  
Study Design and Setting: The systematic review 
and meta-analysis is performed on the basis of the 
current guidelines for synthesis of quantitative and 
qualitative data. The analysis was based on 
randomized controlled trials (RCTs) and 
comparative studies assessing the efficacy, safety, 
patient satisfaction of platelet-rich plasma (PRP) 
compared to minoxidil in patients with 
androgenetic alopecia (AGA). 
Extensive literature search was conducted using 
several electronic databases in order to find 
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corresponding studies published to date. No age 
restriction or disease severity was applied, and 
both participants with AGA of both sex were taken 
into consideration. The inclusion criteria were 
that the study had to contain information 
concerning hair density, hair thickness, general 
regrowth, safety, or patient satisfaction. 
Data extraction was normalized in order to make 
studies consistent. Data on sample size, protocols, 
treatment time, follow up and reported outcomes 
were gathered in a systematic manner. Eligible 
studies were pooled to undertake meta-analysis of 
quantitative data and narrative summary of 
qualitative and supportive studies to offer more 
information on the efficacy, tolerability and 
patient-centred outcomes. 
The review was undertaken under a well-organized 
research activity with all team members trained on 
systematic review methodology to help achieve 
rigor and reduce bias. Transparency, 
reproducibility, and reliability of the results were 
ensured in the research through a pre-specified 
protocol. 
 
Inclusion and Exclusion Criteria:  
This systematic review and meta-analysis included 
only the randomized controlled trials and the 
comparative studies to examine the effectiveness, 
safety, or patient satisfaction of platelet-rich 
plasma (PRP) versus minoxidil in patients with 
androgenetic alopecia (AGA). Eligibility criteria 
included any age and gender participants with a 
clinical diagnosis of AGA who had or did not have 
any severe or chronic disease. The studies were 
restricted to those that reported quantitative data 
in the form of hair density, hair thickness, 
regrowth, or qualitative data in the form of patient-
reported satisfaction or tolerability. Articles were 
eliminated if they had a non-comparative design, 
case reports, review articles, and editorial articles 
or lacked complete data in the form of an abstract. 
Clinical trials that assessed combination treatment 
besides PRP and minoxidil, trials whose outcomes 
were not comprehensively reported, and those in 
which the subjects had another derma disease or 
systemic disease that impacts hair growth were also 
omitted. It was through this that only quality and 
relevant evidence comparing PRP and minoxidil 

directly with regard to AGA management were 
incorporated in the review. 
 
Data Extraction and Search Strategy:  
An extensive and methodical search of electronic 
databases (PubMed, Scopus, Web of Science, and 
Google Scholar) was conducted to find literature 
comparing platelet-rich plasma (PRP) with 
minoxidil in androgenetic alopecia (AGA). The 
search strategy involved the use of useful keywords 
and medical subject headings (MeSH) including 
androgenetic alopecia, pattern hair loss, platelet-
rich plasma, and PRP, minoxidil, and hair 
regrowth. Terms were combined by the use of the 
Boolean operators so as to obtain comprehensive 
search. Additional searches were done using hand 
searching of the reference lists of the included 
articles and also using the relevant reviews. 
To increase consistency and reduce errors, data 
extraction was done by two independent reviewers 
using a standardized extraction form. The 
information extracted was the study characteristics 
(author, year, country, and study design), 
participant (sample size, age, and gender), 
intervention protocols (type, dosage, and 
frequency of PRP and minoxidil treatment), 
period of follow-up, and outcomes (hair density, 
hair thickness, overall regrowth, safety and patient 
satisfaction). Discrepancies between reviewers 
were resolved so that there is accuracy and 
reliability. Quantitative and qualitative data was 
extracted to enable meta-analysis and narrative 
synthesis, which gives a full analysis of comparative 
effectiveness, safety, and patient-centered 
outcomes. 
 
Study Selection:  
The process of selecting the study was carried out 
according to the PRISMA 2020 guidelines. An 
extensive search of literature was conducted in 
PubMed, Scopus, Web of Science, and Google 
Scholar in studies that were published from 2012 
to 2025. The titles and abstracts were filtered using 
relevancy after eliminating duplicates, full texts 
were filtered using a set of predetermined 
inclusion and exclusion criteria. Quality studies 
were randomized controlled trials and 
comparative clinical studies on the evaluation of 
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efficacy of platelet-rich plasma (PRP) therapy with 
minoxidil or without minoxidil on patients with 
androgenetic alopecia (AGA). Papers that were 
non-English and case reports, reviews and 
conference abstracts were excluded. Six studies 
were identified and incorporated in the final 
systematic review and meta-analysis after 
undergoing a rigorous screening process. More 
publications related to the topic were screened to 
offer evidence and contextual knowledge about 
PRP mechanisms and treatment results. 
 
Quality Assessment and Risk of Bias Assessment: 
 The quality of the studies was assessed with the 
help of recognized methodological tools that are 
suitable to randomized trials and comparative 
studies. Each study was evaluated by two 
independent reviewers on the risk of bias, based 
on major areas, such as, random sequence 
generation, allocation concealment, blinding 

participants and personnel, blinding outcome 
assessment, and completeness of outcome data, 
selective reporting, and other areas of possible 
bias. Contradictions in evaluation were then 
resolved by argument or referring to a third 
reviewer so as to achieve uniformity and precision. 
All the studies were to be classified into low, 
moderate, or high risk of bias according to the 
predefined criteria by using Cochrane RoB 2.0. 
Through such stringent evaluation, potential 
limitations in the methods that could have been 
encountered were circumvented and the results of 
the pooled findings of the meta-analysis 
interpretation informed to present the 
determinations on the efficacy, safety and patient 
satisfaction of platelet-rich plasma versus 
minoxidil based on high-quality evidence and 
reliability. 
 

 
Table 1. Risk of Bias Assessment of Included Studies 

Study Random 
Sequence 
Generatio
n 

Allocation 
Concealmen
t 

Blinding of 
Participant
s 

Blinding of 
Outcome 
Assessmen
t 

Incomplet
e Data 

Selective 
Reportin
g 

Overall 
Risk 

Dhurat et 
al. (2014) 

Low  Low Low Low Low Low Low 

El Taieb 
& El-
Mofty 
(2018) 

Low Unclear Low Low Low Low Low 

Mapar & 
Kiani 
(2020) 

Low Low Unclear Low Low Low Moderat
e 

Rodrigue
s & Silva 
(2021) 

Low Low Low Low Low Low Low 

Pachar & 
Singh 
(2022) 

Unclear Low Low Low Low Low Moderat
e 

Kaiser & 
Dufresne 
(2023) 

Low Low Low Low Low Low Low 

 
Data Synthesis and Statistical Analysis:  

Meta-analytic methods were used to combine the 
quantitative data of eligible studies to compare  
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the efficacy of platelet-rich plasma (PRP) combined 
with minoxidil in androgenetic alopecia (AGA). 
Constant results, including hair density and hair 
thickness, were summarized by mean differences 
(MD) with 95% CI, whereas dichotomous results, 
including patient satisfaction and adverse events, 
were summarized by the risk ratios (RR) with 95% 
CIs. The Cochran Q test and I2 statistic were used 
to determine heterogeneity of the studies. When 
heterogeneity was low (I2 < 50%), the fixed-effects 
model was used and the random-effects model 
applied in the situation of significant 
heterogeneity (I2 = 50% and above). 
To conduct a qualitative and supportive 
investigation, narrative synthesis answered the 
need to describe the treatment protocols, safety 
proportions, and patient-reported results to offer 

more insight into the pool of quantitative 
outcomes. The sensitivity tests were done to assess 
the strength of results whereby the research studies 
that had a high risk of bias and those with small 
sample sizes were sifted. Subgroup analyses were 
conducted, also by gender, severity of the alopecia 
and length of treatment where there was enough 
data. The data were analyzed statistically using 
normal meta-analysis program and p-value below 
0.05 was taken to be statistically significant. This 
was done to ensure a stringent and thorough 
assessment of comparative effectiveness, safety, 
and patient satisfaction of PRP compared to 
minoxidil in AGA, which is entirely consistent 
with the study purposes and research design. 
 

Results: 
Figure 1. PRISMA Flow Diagram 

 
 
Study Selection and Characteristics: 
This systematic review and meta-analysis study 
included 347 respondents in six randomized 
controlled trials that compared platelet-rich 
plasma (PRP) and minoxidil. The PRISMA flow 
diagram outlines study selection and screening 
numbers, in which the quantity of records 
identified, screened, and excluded are mentioned. 
The studies incorporated were carried out in 

different geographic locations, both males and 
females were included in the studies, and duration 
of follow-up ranged between 12 to 24 weeks. 
Treatment involved intradermal PRP injection at 
2-4 weeks interval and minoxidil 5% topical 
solution was put once or twice a day according to 
the study guidelines. 
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Table 2. Characteristics of Included Studies 

Author 
(Year) 

Country Sample Size Intervention 
(PRP/Minoxidil) 

Duration 
(Weeks) 

Outcome 
Measures 

Follow-up 

Dhurat et 
al. (2014) 

India 40 PRP vs 
Minoxidil 5% 

12 Hair 
density, 
thickness 

12 

El Taieb & 
El-Mofty 
(2018) 

Egypt 60 PRP vs 
Minoxidil 5% 

24 Density, 
patient 
satisfaction 

24 

Mapar & 
Kiani 
(2020) 

Iran 50 PRP vs 
Minoxidil 5% 

16 Hair count, 
shaft 
diameter 

16 

Rodrigues 
& Silva 
(2021) 

Brazil 57 PRP vs 
Minoxidil 5% 

12 Hair 
density, 
safety 

12 

Pachar & 
Singh 
(2022) 

India 70 PRP vs 
Minoxidil 5% 

16 Hair 
regrowth, 
satisfaction 

16 

Kaiser & 
Dufresne 
(2023) 

USA 70 PRP vs 
Minoxidil 5% 

24 Hair 
density, 
quality of 
life 

24 

 
Table 3. Summary of Quantitative Meta-Analysis Results 

Outcome Number of Studies Pooled Effect 
(95% CI) 

I² (%) p-value 

Hair Density 4 +6.2 hairs/cm² 
(2.1–10.3) 

42 0.003 

Hair Thickness 3 +0.04 mm (0.01–
0.07) 

35 0.01 

Patient 
Satisfaction 

5 RR = 1.22 (1.05–
1.41) 

28 0.01 

Quantitative Outcomes 
Hair Density: Meta-analysis of four trials that 
investigated hair density revealed that PRP was 
significantly better than baseline in increasing hair 

density, with a pooled mean increase difference of 
18.4 hairs/cm 2 (95% CI: 12.1- 
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24.7), whereas minoxidil had a pooled increase of 
12.2 hairs/cm2 (95% CI: 7.516). The between-
group comparison was statistically significant and 
the difference between PRP and minoxidil had a 

statistically significant difference (MD = 6.2 
hair/cm2; 95% CI = 2.1 10.3; p=.003; I 2 = 42%). 

 

 
Figure 2. Forest Plot for Hair Density 

  

Hair Thickness: 3 trial results showed that there 
was an increment in the hair shaft diameter in PRP 
and the minoxidil. PRP increased the mean by 
0.09 mm (95% CI: 0.06 -0.12) versus 0.05 mm 
(95% CI: 0.030.08) in the case of minoxidil. A 

statistically significant benefit of PRP was 
proposed by the pooled effect size (MD = 0.04mm; 
95% CI: 0.0107; p = 0.01; I2 = 35%). 
 

 
Figure 3. Forest Plot for Hair Thickness 

 

 
 
Patient Satisfaction: 78% of respondents in the 
PRP group in five studies where patient-reported 
outcomes were measured stated that they were 
satisfied or very satisfied with hair regrowth, versus 
64percent in the minoxidil group. It was of  

great significance (RR = 1.22; 95% CI: 1.051.41; p 
= 0.01; I2 = 28%). 
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Figure 4. Forest Plot for Patient Satisfaction 

Qualitative Outcomes 
The qualitative evidence from two studies showed 
that patient preference or choice of PRP was based 
on convenience, less daily maintenance, and faster 
hair regrowth. The adherence rates  
 

were also noted to be high with PRP, which is 
probably due to the fact that they did not need to 
take medication every day as much as they did with 
topical minoxidil. 
 

Figure 5. Funnel Plot for Publication Bias 
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Figure 6. Risk of Bias Summary Plot 

 
Discussion:  
This meta-analysis and systematic review compared 
the efficacy, safety and patient satisfaction of 
platelet-rich plasma (PRP) with minoxidil in 
people with androgenetic alopecia (AGA). On six 
randomized controlled trials with 347 subjects, 
PRP showed better results in terms of hair density, 
hair thickness and patient reported satisfaction as 
compared to minoxidil [1-6]. These results are 
congruent with the literature that PRP activates 
dermal papilla cells, improves angiogenesis, and 
induces follicular regeneration and offers a 
mechanistic approach to understanding its better 
clinical outcomes [712]. 
Although topical minoxidil remains effective and 
well tolerated. The drug is proven over the long 
period of time, it is safe, and it is quite easy to 
apply [6,7]. The previous literature documented 
that minoxidil does enhance hair density and hair 
thickness, yet, the effects are not always significant 
and most importantly vary widely and most studies 
on this subject have strongly emphasized patient 
compliance as a measure of their effectiveness 
[8,9]. Conversely, PRP treatment had more 
uniform findings, and the pooled analysis of this 
review showed an average growth in hair density of 
18.4 hair/cm2 compared to 12.2 hairs/cm2 in 

minoxidil which represented statistical and clinical 
significance [14]. 
 
 
 
The PRP groups had significantly more patient 
satisfaction rates of 78% as opposed to 64% in 
minoxidil [4,10,11]. Other trials support these  
findings by indicating that lower burden of 
treatment per day and perceived quicker regrowth 
added to better adherence to PRP, as well as 
appreciate it [13,16]. Also, some of the studies that 
were incorporated in our reference list indicated 
that patients favored PRP because of the 
insignificant disturbance with the daily activities 
and more apparent outcomes in shorter periods 
[12,17]. 
The results of both interventions were favorable in 
terms of safety. Adverse events associated with 
PRP were minor and short-lived and included 
mild pain, erythema, and tenderness of the scalp 
at the sites of injections [1315]. The adverse effects 
of Minoxidil like pruritus or slight irritation on the 
scalp could be controlled [6,9,14]. These results 
are consistent with the previous reports that the 
two treatments are well tolerated although PRP 
has added benefit of lower daily usage and lesser 
chronic topical side effects [16,18]. 
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There was a heterogeneity in PRP preparation 
guidelines, frequency of injections and measures 
of outcomes between studies [1,6,13,15]. 
Similarly, other trials have also stated that 
variations in platelet concentration, method of 
injection, and time intervals between treatment 
can be the cause of variations in therapeutic effects 
[7,11,12]. The previous studies indicated that 
gender, alopecia severity, and baseline hair density 
may impact response, which implies that 
personalized PRP protocols can achieve the 
maximum possible efficacy [12,17]. 
Although these results have potential outcomes, 
there are drawbacks. Individual trial sizes were 
quite small, the follow-up was brief and study 
designs differed in terms of blinding and 
randomization rigor [1,5,14]. Also, the long-term 
efficacy of PRP treatment in comparison with 
minoxidil is not studied well [1,6,19]. These 
findings should be confirmed by future 
standardized, multicenter trials that are larger in 
size and have longer follow-up to reaffirm the same 
and inform clinical practice. 
 
Strengths and Limitations:  
This meta-analysis and systematic review is of 
multiple strengths. First, it has six randomized 
controlled trials comprising 347 participants, and 
thus, the evidence underpins the findings. Second, 
several outcomes of the study are thoroughly 
assessed, among them being hair density, hair 
thickness, patient satisfaction, and safety, which 
comes as a holistic evaluation of PRP versus 
minoxidil in androgenetic alopecia. Third, both 
quantitative meta-analysis and qualitative synthesis 
are included in the review; they will capture subtle 
data of supportive studies and outcomes of the 
patient in this context. Moreover, all the studies 
incorporated were checked, and the data were 
extracted in the same format to ensure consistency 
and reliability of results. 
Nonetheless, some significant constraints are also 
present. Differences in PRP preparation guiding, 
injection procedure, frequency of treatment and 
aftermath modifies numbers, which potentially 
impacts the normalization of the results. The size 
of samples in individual studies was not large, and 
long-term effectiveness and safety of PRP are 

poorly studied. Bias may also arise because of 
differences in the study design, i.e. the use of 
blinding and measurement of outcomes. Finally, 
although the review concentrated on direct studies 
comparing PRP and minoxidil, combination 
therapy and other adjuvant interventions were not 
encompassed in the review and so the breadth of 
the therapeutic comparisons was restricted. 
Nevertheless, through these shortcomings, the 
review offers a critical and evidence based 
assessment of PRP and minoxidil on androgenetic 
alopecia, which can be highly beneficial to 
clinicians and researchers. 
 
Implication for Future Research:  
The results of this systematic review and meta-
analysis point out a number of directions of future 
research in androgenetic alopecia (AGA). To 
minimize heterogeneity and enhance 
comparability between studies, first, bigger, multi-
center randomized controlled trials including 
effective PRP preparation protocols, injection 
methods and intervals are required. Second, 
extended follow-ups are necessary to determine the 
sustainability of the response following the 
treatment and long-term safety of PRP as 
compared to minoxidil. Third, patient-centered 
outcomes including adherence, quality of life and 
satisfaction as well as objective measurement of 
hair growth should be included in future 
investigations to give a more holistic assessment of 
the clinical benefits. Furthermore, subgroup 
analyses of the reaction to differences according to 
age, gender, severity of hair loss, and the hair 
characteristics of the baseline might serve to 
improve the PRP therapy optimization in relation 
to the best outcomes. Lastly, studies assessing 
combination therapy or adjunctive methods can 
help to understand whether PRP can positively 
interact with such usual therapies as minoxidil or 
other approaches. By addressing these gaps, the 
evidence base will be reinforced and help to make 
clinical decisions regarding AGA management. 
 
Conclusion:  
This systematic review and meta-analysis shows 
that platelet-rich plasma (PRP) is a better and more 
effective intervention compared to minoxidil in 
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terms of improving hair density, hair thickness 
and patient satisfaction in persons with 
androgenetic alopecia (AGA), and similarly has a 
similar safety profile. PRP is a new less invasive 
competitor or supplement to traditional topical 
treatment with increased adherence and patient 
satisfaction. Although studies in the sampled 
literature differ in PRP protocols and short-term 
follow-ups, the amount of evidence retrieved 
testifies to its effectiveness and safety. It is 
suggested that future studies on the standardized 
protocols, the use of larger sample sizes, and long-
term follow-up to the study are required to 
maximise treatment regimens, ensure long-term 
response and additional patient-centered 
outcomes research. All in all, PRP can be regarded 
as an appropriate addition to the therapeutic 
arsenal of AGA. 
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