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Abstract

Background:

Androgenetic alopecia is the most common cause of patterned hair loss in both men and women and has a significant
psychosocial impact. Platelet-rich plasma (PRP) therapy has gained attention as a regenerative treatment, while topical 5%
Minoxidil remains the conventional first-line therapy.

Objectives:

To compare the efficacy and safety of PRP therapy versus topical 5% Minoxidil in patients with androgenetic alopecia over
12 weeks.

Methods:

This comparative observational study included 50 patients with androgenetic alopecia, allocated into two groups: PRP (n =
25) and topical 5% Minoxidil (n = 25). PRP was administered through four intradermal sessions at three-week intervals,
while Minoxidil was applied twice daily for 12 weeks. Outcomes assessed were change in hair density (hairs/cm2), patient
satisfaction using a 5-point Likert scale, dermatologist global assessment, and adverse effects. Statistical analysis was
performed, with p < 0.05 considered significant.

Results:

Baseline demographic and clinical parameters were comparable between groups. At 12 weeks, the PRP group demonstrated
a significantly greater increase in mean hair density (18.4 * 4.6 hairs/cm?) compared with the Minoxidil group (10.2 + 3.9
hairs/cm?; p < 0.01). Patient satisfaction scores were higher in the PRP group (4.1 + 0.7) than in the Minoxidil group (3.2 +
0.8; p < 0.01). Moderate to marked clinical improvement was observed in 68% of PRP-treated patients compared with 36%
in the Minoxidil group. Adverse effects were mild and transient in both groups.

Conclusion:

PRP therapy showed superior improvement in hair density and patient satisfaction compared with topical 5% Minoxidil over
12 weeks, with good tolerability.

Recommendations:

PRP may be considered an effective therapeutic option for early to moderate androgenetic alopecia, either as monotherapy
or as an adjunct to topical Minoxidil. Larger studies with longer follow-up are recommended to assess the durability of
response and optimize treatment protocols.
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Introduction primarily by the progressive miniaturization of hair follicles
Androgenetic alopecia (AGA) is recognized as the leading  influenced by dihydrotestosterone. This gradual decline in

cause of patterned hair loss in both sexes and is driven  hair density often results in visible thinning that can
negatively impact self-esteem, emotional balance, and
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social confidence, highlighting the need for timely and
effective intervention. Topical 5% Minoxidil is commonly
prescribed as an initial therapeutic option because it
prolongs the anagen phase and supports follicular recovery.
However, noticeable improvement may be slow, daily use is
required, and some individuals experience irritation or poor
adherence, contributing to variable outcomes [1,2].

In recent years, Platelet-Rich Plasma (PRP) has emerged as
a biologically active therapeutic approach. PRP is prepared
from the patient’s own blood, yielding a concentrated
suspension of platelets enriched with growth factors such as
platelet-derived growth factor and vascular endothelial
growth factor. These biomolecules are believed to stimulate
follicular stem cells, enhance regional blood supply, and
encourage transition of dormant follicles into active growth
[3,4]. The technique is minimally invasive, well-tolerated,
and has shown promising clinical outcomes, which have
increased its adoption in dermatologic practice [5].
Evidence indicates that PRP, either alone or used alongside
Minoxidil, may produce greater improvement in hair density
and patient satisfaction compared with Minoxidil
monotherapy [1,2,5,6].

Although both treatments are widely utilized, comparative
data assessing their relative effectiveness over a structured
period are still limited. This study, therefore, aims to
evaluate and compare the clinical outcomes of PRP therapy
and topical 5% Minoxidil in patients with AGA over 12
weeks, to inform individualized therapeutic selection and
potential combination strategies.

Methodology

Study Design and Duration:

This was a prospective, comparative observational (parallel-
group) study conducted over a six-month study period
(January 2024 to June 2024), with a 12-week follow-up for
outcome assessment in each participant.

Study Setting:

The study was conducted in the Department of
Dermatology, Venereology and Leprosy (DVL),
Government Medical College and Government General
Hospital, Nalgonda, Telangana, India, a teaching hospital-
based dermatology service. Participants were recruited from
the Dermatology Outpatient Department (OPD), and all
clinical procedures (PRP sessions, counselling for Minoxidil
use, and follow-up assessments) were performed within the
same hospital setting.

SR
AL .
Woma ’

Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 12 (2025): December 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i12.2230
Original Article

Sample Size Determination:

Sample size was calculated for comparison of two
independent means (change in hair density between groups)
using:

Where for 95% confidence, for 80% power, is the pooled
standard deviation, and is the expected mean difference
between groups. Assuming hairs/cm? and an expected
difference in hairs/cmz,

After adding ~20% for potential attrition/non-compliance,
the final sample size was 25 participants per group (total n
= 50).

Study Population:

A total of 50 patients clinically diagnosed with
androgenetic alopecia (Norwood—Hamilton Grades 11-1V)
were included. All participants attended the dermatology
outpatient services at the study center during the specified
period.

Inclusion Criteria:

Patients aged 18-45 years.

Clinical diagnosis of androgenetic alopecia.

Willingness to undergo treatment and regular follow-up.
Provided written informed consent.

Exclusion Criteria:

Patients with scarring alopecia or alopecia areata.

Recent hair transplantation.

Current systemic steroid or immunosuppressive therapy.
Active scalp infection or dermatologic disease interfering
with assessment.

Pregnant or lactating women.

Grouping and Treatment Protocol:

The participants were divided into two groups of 25 each.
PRP Group (n = 25):

Autologous platelet-rich plasma was prepared using a
standard double-spin centrifugation technique.

PRP was injected intradermally into affected scalp areas at
3-week intervals, totaling four sessions.

Minoxidil Group (n = 25):

Patients applied topical 5% Minoxidil solution twice daily
over the affected scalp for 12 weeks.

Application method and adherence were explained and
reinforced during follow-up visits.
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Outcome Measures:

Hair density (hairs/cm? was measured using a
dermoscopic trichoscopy system at baseline and at 12
weeks.

Patient satisfaction was recorded using a 5-point Likert
scale.

Dermatologist's global assessment classified the response
as marked, moderate, mild, or no improvement.

Adverse effects were documented throughout the study.

Bias and Bias Mitigation:

Potential sources of bias were considered. Selection bias
was minimized by recruiting eligible patients consecutively
from the Dermatology OPD during the study period using
predefined inclusion/exclusion criteria. Measurement bias
was reduced by using a standardized trichoscopy-based
method for hair density assessment under uniform
conditions at baseline and week 12, with assessments
performed using the same protocol. Adherence-related bias
in the Minoxidil group (self-reported application) was
mitigated by standardized counselling at each visit and
reinforcement of correct application technique. Any
deviations (missed PRP session/irregular Minoxidil use)
were documented during follow-up and considered during
interpretation of outcomes.

Statistical Analysis:
All data were compiled and analyzed using appropriate
statistical tests. Continuous variables were expressed as
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mean + standard deviation. A p-value < 0.05 was considered
statistically significant.

Ethical Considerations

Ethical approval for the study was obtained from the
Institutional Ethics Committee of Government Medical
College and Government General Hospital, Nalgonda,
Telangana, before initiation of the study. The research was
conducted in accordance with the principles of the
Declaration of Helsinki, and written informed consent was
obtained from all participants.

Results

Participant Flow

During the study period, 58 patients presenting with clinical
features of androgenetic alopecia were assessed for
eligibility in the Dermatology Outpatient Department. Eight
patients were excluded: five did not meet the inclusion
criteria (advanced grade alopecia or concurrent scalp
disorders), and three declined to participate. The remaining
50 eligible patients were enrolled and allocated equally into
the PRP group (n = 25) and the topical 5% Minoxidil group
(n = 25). All enrolled participants completed the 12-week
follow-up period. No patients were lost to follow-up, and no
withdrawals occurred due to adverse events or non-
compliance. Therefore, data from all 50 participants were
included in the final analysis (Figure 1).
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A total of 50 patients with androgenetic alopecia completed
the 12-week study, with 25 participants in each group. The
two groups were comparable at baseline with respect to age,
gender distribution, duration of hair loss, and initial hair
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density, indicating an even starting profile for both
interventions (Table 1). The pattern of hair loss based on the
Norwood—Hamilton classification was also similar across
groups.

Table 1. Baseline Characteristics of Study Participants (n = 50)
Parameter PRP Group (n = 25) g/lsl)nOX'd" Group (n = p-value
Mean Age (years) 26.8+4.9 27.3+5.2 0.72
Gender (M:F) 21:4 20:5 0.71
Duration of Hair Loss 14.6+5.4 151 + 6.1 0.80
(months)
Baseline Hair Density | 14,3, g 103.7 +10.1 0.84
(hairs/cm?)
Norwood—-Hamilton . . . . . .
Grade (11-1V) 1:8, 1: 11, IV: 6 1:7,11:12,1V: 6 0.93

At the end of the 12-week follow-up, a clear difference was
observed in hair density between the two treatment arms.
The PRP group demonstrated a greater rise in mean hair
density compared with the Minoxidil group. The PRP group
achieved an increase of 18.4 + 4.6 hairs/cm?, whereas the
Minoxidil group showed an increase of 10.2 + 3.9 hairs/cm?,

a difference that reached statistical significance (p < 0.01).
Hair density values at baseline and at 12 weeks, along with
mean changes, are detailed in Table 2. Participants
receiving PRP also reported earlier reduction in hair
shedding, generally noted by the fourth week.

Table 2. Change in Hair Density Over 12 Weeks

Parameter PRP Group (n = 25) l2\/I5|)nOX|d|I Group (n = p-value
Baseline Hair Density

(hairs/cm?) 104.3+9.6 103.7+10.1 0.84
Hair Density at 12

Weeks (hairs/cm?) 122.7+8.9 1139+9.3 <0.01
Mean Increase | 1644 4.6 10.2+3.9 <0.01
(hairs/cm?)

Patient-reported satisfaction and dermatologist-assessed
clinical improvement supported these findings. The average
satisfaction score was higher in the PRP group (4.1 + 0.7)
than in the Minoxidil group (3.2 + 0.8), as shown in Table

3. Moreover, moderate to marked clinical improvement was
observed in 68% of patients treated with PRP compared with
36% of those treated with Minoxidil.

Table 3. Patient Satisfaction Score and Clinical Response

Outcome Measures PRP Group (n = 25) g/lsl)nOX'd'I Group (n = p-value
Patient Satisfaction

Score (1-5 scale) 4.1+£0.7 3.2+08 <0.01
Dermatologist ~ Global

Assessment

:\/Iarked to  Moderate 17 (68%) 9 (36%) 0.02
mprovement

Mild/No Improvement 8 (32%) 16 (64%) 0.02
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Both treatments were well tolerated, with no severe adverse
events recorded. The PRP group experienced only
temporary local discomfort, such as scalp tenderness and
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mild swelling. In contrast, the Minoxidil group showed a
higher incidence of scalp irritation and dryness. The
distribution of adverse effects is presented in Table 4.

Table 4. Adverse Effects

Adverse Effect PRP Group (n = 25) Minoxidil Group (n = 25)
Scalp Pain/Tenderness 6 (24%) 0
Swelling/Erythema (Transient) 2 (8%) 0
Itching / Irritation 0 6 (24%)
Scalp Dryness / Flaking 0 4 (16%)
Serious Adverse Events None None
Discussion Evidence suggests that combination therapy may enhance

In this study, both Platelet-Rich Plasma and topical 5%
Minoxidil produced measurable improvement in hair
density among patients with androgenetic alopecia; however,
PRP demonstrated a comparatively greater and earlier
response. The enhanced outcome in the PRP group is likely
related to the action of platelet-derived growth factors,
which stimulate follicular stem cells, promote angiogenesis,
and encourage transition of follicles into the anagen phase.
These mechanisms directly counter the follicular
miniaturization seen in androgenetic alopecia. Similar
benefits of PRP in improving hair density and growth
kinetics have been documented in earlier clinical reports and
controlled comparisons [7,8].

Patient satisfaction was noticeably higher in the PRP group,
supported by earlier reduction in hair shedding and better
hair texture. By contrast, Minoxidil, although widely
recognized as a first-line agent, is associated with slower
visible improvement and occasional irritation, which may
influence adherence and perceived effectiveness [11]. The
dermatologist's global assessment in this study also favored
PRP, with a greater proportion of patients achieving
moderate to marked improvement. These findings are
aligned with studies demonstrating that the addition of PRP
to Minoxidil regimens yields better cosmetic and clinical
outcomes than monotherapy [7,9].

Both treatments were well tolerated. Transient scalp
tenderness was the most common effect in the PRP group,
while patients using Minoxidil experienced itching and
dryness, consistent with known tolerability patterns [11,12].
Importantly, no serious adverse events occurred in either
group, supporting the overall safety of both interventions.
The short 12-week follow-up period limits conclusions
regarding long-term maintenance of hair regrowth. A longer
observation period and larger cohort would allow better
evaluation of sustained results and relapse patterns.

overall response and maintenance of hair density, indicating
potential clinical value in integrating PRP with topical
Minoxidil in selected patients [7,8,10].

Generalizability

The findings of this study can be generalized to individuals
with mild to moderate androgenetic alopecia presenting in
similar clinical settings. However, results may vary in cases
with advanced hair loss, different age groups, or coexisting
scalp conditions. Larger multi-center studies are
recommended to enhance broader applicability.

Conclusion

This comparative study demonstrated that Platelet-Rich
Plasma therapy provides superior improvement in hair
density, scalp coverage, and overall patient satisfaction
when compared with topical 5% Minoxidil over 12 weeks.
PRP promoted an earlier and more noticeable reduction in
hair shedding, along with better follicular strengthening,
likely due to its growth factor—-mediated stimulation of
follicular regeneration. While Minoxidil remains a useful
and accessible first-line treatment, its effects were slower
and associated with more local irritation. Both treatments
were generally well tolerated and did not produce serious
adverse events. PRP may therefore be considered an
effective therapeutic option either alone or as an adjunct to
enhance clinical outcomes in androgenetic alopecia.

Limitations

The study was limited by its relatively small sample size and
short follow-up duration of 12 weeks, which restricts the
ability to evaluate the long-term sustainability of treatment
outcomes. Hair density measurement was confined to
selected scalp regions and may not reflect uniform
improvement across all affected areas. Additionally,
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treatment adherence in the Minoxidil group was based on
patient reporting, which may introduce bias. Larger, multi-
center studies with extended follow-up are required to
strengthen and validate these findings.

Recommendations

PRP may be considered as a valuable therapeutic option for
patients presenting with early to moderate androgenetic
alopecia, either as a primary therapy or in combination with
topical Minoxidil to enhance and sustain outcomes.
Clinicians should explain expected timelines, reinforce
adherence, and schedule regular follow-up visits for
monitoring.  Further research with larger cohorts,
standardized PRP preparation protocols, and extended
observation periods is recommended to establish
consistency in clinical responses. Comparative studies that
assess combination regimens, dosage intervals, and
maintenance schedules will help refine individualized
treatment plans. Patient education regarding scalp care and
lifestyle factors should also be encouraged to support long-
term treatment benefits.
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