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Background: Objectives: To determine the role of growth factor concentrate 

(GFC) therapy, a modified platelet-rich plasma (PRP) technique for the 

management of androgenetic alopecia. 

Materials and Methods: The study includes 15 patients (9 males and 6 

females, mean age: 33.06), presenting with the complaint of androgenetic 

alopecia from December 2023 to June 2024 were treated with subcutaneous 

injections of GFC in the scalp. A total of 3 injections were administered 4 

weeks apart, and the patients were followed up for 24 weeks. 

Results: The treatment outcomes were assessed by taking global macroscopic 

photographs, trichoscopic photomicrographs, and by performing a hair pull 

test after 24 weeks of therapy and compared to the baseline. To determine the 

safety of the treatment, the incidence of any adverse event was recorded 

throughout the study period. The patient’s self-satisfaction was assessed using 

a survey-based questionnaire at the end of the study period. The global 

macroscopic photographs showed a significant improvement in hair growth 

post-GFC therapy in all 15 patients. These findings were supported by 

trichoscopic photomicrographs, in which a pronounced improvement in hair 

density along with a decrease in the shaft diameter variability. Hair pull test 

was found to be negative in 100% of patients 4 months post-therapy. The 

therapy was found to be well tolerated with high patient satisfaction (80%). 

Conclusions: Hence, GFC therapy was found to have a promising role in the 

management of androgenetic alopecia in both male and female patients. 

Key-words: Androgenetic alopecia, GFC, Growth factor concentrate, Platelet-

rich plasma technique, Global macroscopic photographs, Trichoscopic 

photomicrographs, Hair pull test. 
 

 

INTRODUCTION 
 

There are many different types of alopecia as there 

are different causes of the condition. Common types 

are androgenic alopecia, alopecia areata, 

chemotherapy induced alopecia (CIA), anagen 

effluvium, telogen effluvium, traction alopecia and 

trichotillomania. The condition can be classified into 

two categories; scarring alopecia (instigated by 

swelling responses to follicle damage) and most 

common non-scarring alopecia caused by many 

factors such as hormones, medication, nutrition, and 

certain illnesses.[1] 

Androgenic alopecia is common baldness affecting 

both male (male pattern baldness) and female 

(female pattern baldness). It affects mostly men as 

compared to women because men produce more of 

the causative male sex hormone testosterone. In 

women, the condition has a different phenotypical 

expression depicted as scalp hair thinning unlike the 

hairline recession in men.[2] The metabolism of 

testosterone in the gonads and other parts of the 

body such as the liver and brain by an enzyme 

called 5-alpha reductase produces a strong androgen 

called dihydrotestosterone (DHT). About 10 % of 

the testosterone produced in the body gets converted 
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to DHT.[3] DHT, also a sex steroid like testosterone, 

accelerates baldness more compared to other 

androgens targeting the same receptor sites with a 

higher binding affinity. The binding of androgens to 

hair follicle receptors causes progressive shrinkage 

and weakening of follicles causing destruction of 

follicle cells. The interface of hair follicle with 

androgens results in reduced anagen lifespan and 

prolonged telogen lifespan.  

According to Urysiak-Czubatka et al,[4] androgenic 

alopecia affects 70 % of all men and about 40 % of 

ladies in their entire lifespan. Male individuals who 

do not develop baldness generally produce less 

quantities of the 5-alpha reductase enzyme. 

Androgenic alopecia affects people of Caucasian 

origin more than other races.[3,5,6]  

Currently, only two drugs, minoxidil, and finasteride 

are recognized by the United States (US) Food and 

Drug Administration as treatments for androgenetic 

alopecia.[7] The drugs must be used regularly for 

benefits to persist and patients experience a relapse 

in hair loss when the treatment is halted. 

Additionally, the prolonged usage of these 

medications is often accompanied by undesirable 

side effects like redness and scaling of the scalp, 

contact dermatitis and hypertrichosis (in women) 

with minoxidil and reversible loss of libido and 

erectile dysfunction as well as an incidence of 

gynecomastia with finasteride.[8] 

Platelet-rich plasma (PRP) injections have emerged 

as a promising regenerative therapy for androgenetic 

alopecia as it possesses minimal chances of side 

effects, owing to its autologous nature. Recent 

studies have evidenced a promising role of growth 

factor concentrate (GFC) therapy, which is a 

modification of the PRP technique, in hair 

restoration and treatment for androgenetic 

alopecia.[9,10] However, there is a dearth of studies 

evaluating the role of GFC therapy in the 

management of androgenetic alopecia among the 

Indian population. Therefore, the present study has 

been conceptualized to determine the potential 

effect of GFC therapy for the treatment of 

androgenetic alopecia. 

 

MATERIALS AND METHODS 
 

Inclusion Criteria 

Patients aged ≥18 years, diagnosed with androgenic 

alopecia, and who have not taken any other 

treatment or any other topical or systemic 

medication for hair fall in last the 6 months were 

included in the study. 

Exclusion Criteria 

Patients with uncontrolled diabetes mellitus or 

thyroid dysfunction; anemia, bleeding disorders or 

platelet disorders; human immuno-deficiency virus 

(HIV), hepatitis B or C positive or otherwise 

immunocompromised; history of malignancies; 

active skin disease or infection at the time of 

treatment or with active keloid formation were 

excluded from the study. 

Procedure 

GFC was prepared using the single spin method, 20 

ml of blood from each patient was drawn into 4 

vacuum blood collection tubes. The contents were 

gently mixed with the activator, provided in the tube 

by inverting them 8-10 times and then keeping them 

upright for 30 minutes, to activate the platelets and 

release growth factors. The tubes were then 

centrifuged at 3400 rpm for 10 min, followed by the 

extraction of GFC from the uppermost layer.[11] 

Before the GFC injection, anaesthesia (lidocaine 

plus prilocaine) was applied for 40 min to block 

supraorbital and supratrochlear nerves followed by 

cleansing with sterile saline.  

The collected GFC (about 8-10ml) was injected 

intradermally using a 30–31gauge needle. About 

0.1–0.2 ml of GFC was injected per injection over 

the affected area of the scalp and injection sites were 

spaced out from each other by approximately 0.8 to 

1 cm. A total of three sessions of GFC therapy were 

given at 4 weeks apart intervals and follow-up of 

patients was done till 24 weeks (6 months) for the 

final clinical assessment. 

 Study outcomes Hair status was assessed at 

different follow-up visits (6 weeks after the previous 

visit till 24 weeks) and compared with the baseline 

visit (visit-1) with the use of the same hairstyle and 

photographic position for each patient. The 

treatment outcomes were assessed by taking global 

macroscopic photographs, trichoscopic 

photomicrographs [using a dermatoscope for 

measuring the hair count], as well as by performing 

the hair pull test. To perform the hair-pull test, a 

bundle of 20–60 hairs was gently pulled between the 

thumb and forefinger from several locations. The 

test was considered positive if more than 10% of 

hairs were released.[12]  

To evaluate the safety of the treatment, the 

occurrence of any adverse event was recorded along 

with their severity and relationship to the treatment 

from baseline to 24 weeks.  

Additionally, patients’ self- satisfaction was 

assessed using a survey-based questionnaire at the 

end of the study period (24 weeks). 

 

RESULTS 

 

Chief complaints of the patients included receding 

of hairline, visible baldness, and progressive 

thinning of hair. The males were observed to have 

Hamilton-Norwood II, III, VI androgenic alopecia, 

while females were found to have Ludwig stage I 

and II alopecia. 

Further, topical minoxidil (5%) hair serum and a 

combination of minoxidil (5%) and finasteride 

(0.1%) were reported to be used concomitantly in 

40.0% and 60.0% of patients, respectively (Table.1). 

The personal history of patients revealed that 60.0% 
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of patients had a family history of androgenic alopecia. 

 

Table 1:  

PATIE

NTS 

SE

X 

CONCOMITANT 

MEDICINE USED 

ROUTE OF 

ADMINISTRATION 

FAMILIAL HISTORY OF 

HAIR LOSS 

TYPE OF 

ALOPECIA 

      

1 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 
alopecia 

2 F Minoxidil 5% hair serum Topical None Not applicable 

3 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

4 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

5 F Minoxidil 5% hair serum Topical None Not applicable 

6 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 
alopecia 

7 F Minoxidil 5% hair serum Topical None Not applicable 

8 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

9 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

10 F Minoxidil 5% hair serum Topical None Not applicable 

11 F Minoxidil 5% hair serum Topical None Not applicable 

12 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 
alopecia 

13 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

14 F Minoxidil 5% hair serum Topical None Not applicable 

15 M 
Minoxidil 5% + finasteride 

0.1% 
Topical Father 

Androgenic 

alopecia 

 

Effectiveness: On comparing the global 

macroscopic photographs taken before and after 24 

weeks of treatment, GFC therapy was observed to 

markedly improve the hair appearances in all the 

patients. The hair photomicrographs showed an 

evident regrowth of hair in the balding area and 

improved hair density after 24 weeks of GFC 

therapy as compared to the baseline. Figure 1 are 

case representatives of the effectiveness of GFC 

therapy in restoring hair growth after three sessions 

of therapy. 

 

 
Figure 1: shows the before and after picture of the 

patients 

 

Further, the observations of trichoscopy images also 

demonstrated a pronounced improvement in hair 

density along with a decrease in the shaft diameter 

variability and number of yellow dots after 24 weeks 

of GFC therapy as compared to the baseline in all 

the patients. One such example is illustrated in 

Figure 2, wherein the terminal hair ratio was 

observed to be markedly increased after 24 weeks 

post-treatment compared to the baseline. 

 

 
Figure 2: Trichoscopic image of a patient (a) before 

treatment, and (b) 24 weeks after treatment 

 

Data were presented as mean and standard deviation 

and compared using paired t test. Statistical 

significance was considered at p value <0.05. 

Hair-pull test, which was found to be positive in 

60.0% (9 out of 15) of patients at baseline, implying 

active hair shredding; was observed to be negative 

in 100% of these patients after 4 months of 

treatment, indicating hair restoration in all the 

patients' post-GFC therapy. Safety All adverse 

events reported by the patients were mild such as 

scalp pain at the injection site (mild in 88% and 

moderate in 12% of patients), erythema (55%), and 

scalp irritation during the healing process (30%). 

However, all these adverse events were reported to 
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be resolved spontaneously within a few hours to a 

few days of onset. Patients’ satisfaction in the 

survey-based questionnaire, used to determine 

patients’ self-satisfaction, when asked about whether 

their bald spot is getting smaller, most of them 

(80%) strongly agreed. When questioned about the 

improvement in hair growth after therapy, 80% of 

the patients reported a moderate increase in hair 

growth. Further, the patients were inquired about the 

effectiveness of the treatment in slowing down their 

hair loss, 75% of patients perceived it to be very 

effective. Regarding self-satisfaction about the 

treatment, 80% of patients reported being very 

satisfied. Lastly, patients’ self-satisfaction score was 

evaluated using a Likert scale (1=very unsatisfied, 

2=unsatisfied, 3=indifferent, 4=satisfied, or 5=very 

satisfied), to which most patients (80%) scored 5, 

indicating that they were very satisfied with the 

GFC therapy. 

 

DISCUSSIONS 

 

Hair loss, especially AGA, is a prevalent issue that 

affects both men and women. Numerous factors 

contribute to this condition, including heightened 

stress levels, hormonal imbalances, genetic 

conditions, and deficiencies in various essential 

nutrients.[13]  

Various treatment options have been proposed to 

address androgenic alopecia, including the use of 

growth concentrates, platelet-rich plasma, and other 

growth factors.  

In recent years, there has been growing interest in 

these treatments due to their potential to stimulate 

hair growth and improve hair density. This interest 

has been fuelled by studies such as that of Dhurat et 

al,[14] which demonstrated the efficacy of micro-

needling in conjunction with platelet-rich plasma in 

treating AGA. Other studies, as done by Kim et 

al,[15] and Khatu et al,[16] have scrutinized the use of 

platelet-rich plasma and GFC, respectively, as 

standalone treatments for AGA.  

Moreover, Fertig and Gamret,[17] have reviewed the 

current evidence for the use of platelet-rich plasma 

and growth factors in treating AGA. These studies 

highlight the potential benefits of GFC and other 

growth factor treatments in addressing hair loss and 

provide a basis for further research in this area.  

The current conventional treatment approach 

primarily involves the use of oral or topical 

medications. However, these treatments necessitate 

long-term medication usage, and their effectiveness 

is often hindered by challenges related to patient 

adherence and the frequent occurrence of side 

effects. 

Surgical interventions, such as hair transplantation, 

are typically reserved for patients who have areas 

with no hair follicles.  

The GFC treatment involves the precise injection of 

a person’s own growth factors (e.g. epidermal 

growth factor vascular, endothelial growth factor, 

platelet-derived growth factor, and insulin-like 

growth factor 1) directly into the scalp.  

These growth factors act on the hair follicle stem 

cells, thus promoting neovascularization and the 

growth of new follicles. PDGF forms the hair canal, 

VEGF promotes angiogenesis, EGF promotes the 

proliferation of the hair shaft and aids hair growth, 

and IGF-1 promotes follicular growth.[19] 

This targeted delivery at the hair root promotes the 

stimulation of hair regrowth by providing these 

growth factors in a concentrated form. Blood 

platelets are enriched with various growth factors. 

Scientists extract them from the blood at a high 

concentration using a specially designed GFC kit. 

Specialists then administer the collected GFC with 

precise tools. The overall process involves no 

platelet loss. It is nonpyrogenous and secure, and it 

regenerates damaged tissues naturally. This 

advanced hair loss treatment helps a person achieve 

optimal results in only three to four sittings. 

Therefore, it is the best procedure to restore lost 

hair. 

 

CONCLUSION 

 

The use of GFC and platelet-rich plasma has shown 

promising results and may be considered a treatment 

option for AGA. Studies have demonstrated the 

potential efficacy of these treatments in stimulating 

hair growth and improving hair density in AGA 

patients. The mechanisms underlying these effects 

are not fully understood but may involve the 

promotion of angiogenesis and the release of growth 

factors that promote hair growth. GFC helps in the 

reduction of hair loss, improves hair thickness, and 

enhances hair volume. 

Although further research is needed to establish the 

efficacy and safety of these treatments, the current 

evidence suggests they may be a viable option for 

people looking to address hair loss. Overall, the use 

of GFC in treating hair loss is a potential area of 

research that may provide patients with a safe and 

effective option for addressing this common 

concern. 
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