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ABSTRACT 

Background: Alopecia, a complex dermatological condition, manifests through progressive 

follicular miniaturization and hair loss, adversely impacting psychological well-being and quality of 

life. Among its subtypes, androgenetic alopecia (AGA) is the most common form of nonscarring 

alopecia, largely influenced by genetic predisposition and androgen sensitivity. Despite therapeutic 

advancements, minoxidil and finasteride remain the only FDA-approved treatments, often limited by 

variable efficacy, prolonged use, and adverse effects. Platelet-rich plasma (PRP), an autologous 

biologic enriched with growth factors, has shown promise in hair restoration, although its protocols 

and long-term efficacy remain under investigation. 

Aim and Objective: To compare the therapeutic efficacy of 5% topical minoxidil monotherapy 

versus a multimodal regimen combining minoxidil, microneedling, and autologous PRP in the 

management of AGA. 

Methods: Fifty patients (aged 18–50 years) with AGA attending the Dermatology OPD at JMCH 

were enrolled and divided into Group A (minoxidil alone) and Group B (minoxidil + microneedling 

+ PRP). PRP was administered monthly for six months. Microneedling was performed using a 1.5 

mm dermaroller, followed by PRP injections and topical application. Efficacy was assessed via 
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patient self-evaluation, standardized photographs, and Hamilton–Norwood grading at baseline, 3, and 

6 months. Informed consent was obtained from all participants. 

Results: Mean ages were 30.04 years (Group A) and 31.12 years (Group B). Grade III alopecia (52%) 

was most prevalent. AGA had familial association in 54% of patients. Group B demonstrated 

significantly superior outcomes at 6 months (P < 0.05). Mild adverse effects included pruritus (16%), 

seborrheic dermatitis (14%), and headache (12%). 

Conclusion: The combination of minoxidil, microneedling, and PRP provides superior efficacy over 

monotherapy. PRP is a safe and effective adjunct, but standardized protocols and larger multicentric 

studies are warranted. 

 

Introduction 

Alopecia refers to the loss of hair follicles, individual strands, or both, and may occur either as an 

isolated condition or in association with systemic or dermatological disorders. The term originates 

from the Greek word alopex, likening hair loss to the patchy fur shedding seen in foxes with mange.¹-

4Hair loss can affect individuals of all ages and may arise due to disruptions in the normal hair growth 

cycle. Accurate evaluation requires a comprehensive understanding of hair physiology, structure, 

genetics, nutrition, and environmental influences.² Alopecia is broadly classified into nonscarring 

(non-cicatricial) and scarring (cicatricial) forms. Nonscarring alopecias are more common and 

include androgenetic alopecia (AGA), telogen effluvium, alopecia areata, and trichotillomania. 

Scarring alopecias are associated with irreversible follicular destruction, as seen in conditions such 

as lichen planopilaris, discoid lupus erythematosus, folliculitis decalvans, and acne keloidalis.² 

AGA is the most prevalent form of nonscarring alopecia, influenced by genetic predisposition and 

androgen-mediated follicular miniaturization.³ While it does not pose a direct health risk, AGA 

significantly affects self-esteem and psychological well-being, particularly in females and young 

males.⁴ Current FDA-approved treatments include oral finasteride and topical minoxidil; however, 

both require prolonged use and have limitations in efficacy and tolerability.⁵ 

Minoxidil, enzymatically activated in the outer root sheath, acts as a vasodilator, enhancing follicular 

perfusion.⁵ Although widely used, its dependency on long-term adherence often leads to suboptimal 

outcomes, necessitating alternative or adjunctive therapies.6-8 

Among emerging options, platelet-rich plasma (PRP)—a minimally invasive, autologous treatment 

enriched with growth factors—has shown promise.9-11 Microneedling, which induces controlled skin 

injury to stimulate dermal regeneration, has also demonstrated synergy with PRP.12 However, 

standardized treatment protocols for PRP preparation, administration, and combination strategies 

remain lacking, warranting further clinical investigation.13-16 

 

Need for the Study: 

 Current treatments for androgenetic alopecia (AGA), including minoxidil and finasteride, require 

prolonged use and often yield inconsistent results, leading to poor adherence.⁵˒⁶ Surgical options, 

though effective, are expensive and technique-sensitive. Platelet-rich plasma (PRP), rich in 

autologous growth factors, promotes follicular proliferation and has shown promise, especially in 

combination with existing therapies.18-22. Microneedling enhances transdermal delivery and growth 

factor release by inducing controlled dermal injury.22 Combined use of PRP, microneedling, and 

minoxidil may offer synergistic effects, improved efficacy, and better patient satisfaction.23 This 

study aims to evaluate this multimodal approach as a practical alternative in AGA management.24-30 

 

Materials and methods  

This hospital-based, cross-sectional observational study was conducted in the Outpatient Department 

of Dermatology, Venereology, and Leprosy at Jorhat Medical College and Hospital (JMCH), Assam, 

over a one-year period from 24th December 2023 to 24th December 2024. Ethical approval was 

obtained from the Institutional Ethics Committee prior to initiation. 
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Fifty patients were enrolled through purposive sampling and divided into two groups of 25 each. 

Inclusion criteria included patients aged 18–50 years with androgenetic alopecia (AGA) Stage III–V 

(Hamilton–Norwood classification), no treatment in the preceding six months, and willingness to 

provide informed consent. Patients with other types of alopecia, bleeding disorders, chronic illnesses, 

active infections, or unrealistic expectations were excluded. 

Group A received topical 5% minoxidil (1 ml twice daily).  

Group B received topical minoxidil along with monthly microneedling using a 1.5 mm dermaroller 

followed by platelet-rich plasma (PRP) injections (0.05 ml/cm²) and topical PRP application, 

administered over six sessions. 

Outcomes were assessed through: (1) Patient self-assessment using a validated 7-point improvement 

scale; (2) Physician assessment based on standardized photographs taken at baseline, 3 months, and 

6 months under fixed lighting, position, and distance using a 50-megapixel camera; (3) Grading of 

hair loss using the Hamilton–Norwood scale before and after treatment. Patients were advised not to 

change their hairstyle or use hair dyes during the study period to minimize external influences on 

results. 

 

RESULTS 

Baseline demographic and clinical characteristics 

Fifty consecutive patients with androgenetic alopecia (AGA) were enrolled (Table 1). Men 

predominated (88 %, n = 44), with women comprising 12 % (n = 6). The overall mean ± SD age was 

30.04 ± 7.5 years in Group A and 31.12 ± 8.1 years in Group B, with no inter-group difference (χ², 

P > 0.05). Nearly half the cohort (50 %, n = 25) belonged to the 18–30-year bracket, followed by 31–

40 years (26 %, n = 13) and 41–50 years (24 %, n = 12) (Figure 1). A positive family history of AGA 

was obtained in 54 % (n = 27) of participants (Table 6, Figure 9). 

The mean duration of hair loss was 12–60 months in 62 % (n = 31) of subjects, with a maximum of 

15 years; duration did not differ significantly between treatment arms. 

 

Table 1   Distribution Of Male And Female In Androgentic Alopecia 

Gender Number of Cases Percentage (%) 

Men 44 88% 

Women 6 12% 

Total 50 100% 

 

Figure 1   Age distribution in Androgenetic Alopecia 
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Baseline severity 

Among women, Ludwig grades 2, 3 and 4 were observed in three, two and one case(s), respectively 

In men, Norwood grades 3 (54.5 %) and 4 (34.5 %) predominated (Table 8, Figure 11). When both 

sexes were combined, grade III AGA was most frequent (52 %, n = 26), followed by grade IV 

(32 %, n = 16) . 

 

Treatment-Related Outcomes 

Patient Self-Assessment at 6 Months 

At 6-month follow-up, patients’ subjective assessment of improvement demonstrated a 

statistically significant superiority in Group B compared to Group A. 

The 6-month treatment outcomes demonstrated a clear and statistically significant advantage of 

combination therapy (Group B: topical minoxidil with platelet-rich plasma [PRP] and microneedling) 

over monotherapy with topical minoxidil alone (Group A). In terms of patient self-assessment, only 

8% of patients in Group A rated their improvement as excellent, while 40% reported moderate 

improvement. Notably, 44% of Group A participants experienced only mild improvement, and 8% 

reported no change at all. In contrast, Group B patients showed a markedly better response, with 

28% reporting excellent improvement and 64% reporting moderate improvement. Only 8% noted 

mild improvement, and none reported no change. The statistical comparison using the Chi-square test 

yielded a value of χ² = 12.39, with a P-value of 0.006, indicating a highly significant difference 

between the two treatment groups (P < 0.05). 

These findings were further supported by the investigator’s global clinical assessment at the 6-

month mark. Dermatologist evaluations showed that patients in Group B exhibited greater hair 

density, improved scalp coverage, and better overall cosmetic outcomes compared to those in Group 

A. The proportion of patients achieving moderate to excellent improvement was significantly higher 

in Group B, reinforcing the results of the self-assessment scale. This alignment between patient-

reported outcomes and clinical evaluation strengthens the evidence for the superior efficacy of the 

combination approach 

This difference was analyzed using the Chi-square test (Table 13 & 14), and the calculated value was 

χ² = 12.39, with P = 0.006, indicating statistical significance (P < 0.05). 

 

Investigator Global Assessment 

The treating dermatologist’s evaluation at 6 months also revealed that Group B showed markedly 

superior improvement, aligning with patient self-assessment. A higher proportion of moderate to 

excellent responses were recorded in Group B than in Group A, affirming the efficacy of adjunct 

PRP and microneedling therapy. 

 

Investigator assessment 

Investigator global evaluation paralleled patient perception: Group B demonstrated a higher 

frequency of moderate-to-marked regrowth compared with Group A (P < 0.05). 

 

Distribution of patient assessment scale after 6 months ( Group A)  

Improvement Outcome Group A (n=25), n (%) 

No change 2 (8%) 

Mild  11 (44%) 

Moderate 10 (40%) 

Excellent  2 (8%) 
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OUTCOME DISTRIBUTION IN GROUP A 

Distribution of patient assessment scale after 6 months  (Group B) 

Improvement Outcome Group B (n=25), n (%) 

No change 0 (0%) 

Mild  2 (8%) 

Moderate 16 (64%) 

Excellent  7 (28%) 

 
 

OUTCOME DISTRIBUTION IN GROUP IN GROUP B 

Platelet enrichment 

Mean platelet count in PRP (618 405 ± 84 785 µL) was approximately 2.6-fold higher than whole 

blood (242 000 ± 36 236 µL), a difference that was statistically significant (P < 0.05; Table 12). 

Comparison of Platelet Counts in Whole Blood and Platelet-Rich Plasma in Group B 
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Platelet Count in Group B Whole Blood Platelet-Rich Plasma 

Mean 242,000 618,405 

Standard Deviation 36,235.9 84,785.4 

 

 
 

Patient's Assessment done at 6 Months 

Assessment Category Group A (n=25),  

n (%) 

Group B (n=25), 

 n (%) 

P-value 

No change 2 (8%) 0 (0%) 0.006 

Mild improvement 11 (44%) 2 (8%)  

Moderate improvement 10 (40%) 16 (64%)  

Excellent improvement 2 (8%) 7 (28%)  

 

All statistical analyses employed the Chi-square or paired-sample t test as appropriate, with 

significance set at P < 0.05. 

 

Adverse events 

Treatment-emergent events were mild and self-limiting. Pruritus (16 %), seborrhoeic dermatitis 

(14 %) and headache (12 %) were the commonest (Table 15, Figure 17). No serious adverse event 

or study withdrawal occurred. The incidence of side-effects did not differ significantly between 

groups. 

 

Conclusion 

Our findings reinforce the growing evidence supporting PRP therapy as a promising treatment for 

androgenetic alopecia, particularly when combined with microneedling and minoxidil. While the 

therapy demonstrated significant improvements in hair density and patient satisfaction, variations in 

outcomes across different studies highlight the need for standardized protocols. Factors such as 

platelet concentration, method of administration, and combination with adjunct therapies remain areas 

for further investigation. Additionally, although adverse effects such as pruritus, seborrheic 

dermatitis, and headache were reported, their frequency was relatively low and comparable to 

previous studies. Future large-scale, multicentre randomized controlled trials are essential to establish 

optimal treatment regimens and long-term efficacy, ensuring that PRP therapy becomes a well-

defined and reliable option for androgenetic alopecia management. 
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