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Injectable platelet-rich fibrin for treatment of female pattern hair loss
Shova Sharma, Bibhuti Vhadra, Daniel J Quinlan , Bashar Shatta, and Haidar Hassan

Blizard Institute, Barts and The London School of Medicine and Dentistry, Queen Mary University of London, London, UK

ABSTRACT
This case series evaluated use of injectable platelet rich fibrin (termed i-PRF+) for the treatment of female 
pattern hair loss (FPHL). Eleven individuals underwent 3-monthly intradermal injections of i-PRF+ using 
a mesotherapy gun. The mean number of hair follicles containing hairs per unit area improved at 3- and 
6-months follow-up (p < .001), and all participants had a negative hair pull test. Hair volume and 
thickness, and patient-reported outcome scores also improved at follow-up (p < .001). Adverse effects 
were minor and self-limited. A series of three i-PRF+ injection sessions were effective for the treatment of 
FPHL, as shown by improved hair analysis parameters and patient self-assessment scores.
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Introduction

Female androgenic alopecia (AGA), also known as female pat
tern hair loss (FPHL), is the most common hair loss disorder in 
adults affecting 40% of women by 70 years of age (1,2). FPHL is 
a common form of non-scarring hair loss that primarily occurs 
in adult life. It is typically characterized by progressive loss of 
terminal hairs over the frontal and crown regions of the scalp, 
resulting in a visible reduction in hair density. Unlike many 
cases of male AGA (male pattern hair loss), the loss of terminal 
hairs in affected areas is usually incomplete and the frontal 
hairline is often spared. FPHL often presents as either diffuse 
central thinning with preservation of the frontal hair line in 
a “Christmas tree-like pattern,” or with bilateral recession of 
the hairline in the temporal regions (3).

While there is no definitive cure for this benign disorder 
(4), the demand for hair regrowth and restoration is high due 
to the associated psychological impact of this perennial issue 
(5). Hair is often associated with youth, beauty, and health. For 
females, hair often portrays sexual attractiveness, femininity, 
and self-confidence (3,6). Although FPHL is a benign disorder, 
hair loss, even though negligible, can have a profound impact 
on patient’s self-image, self-esteem and overall QoL (3,7).

Topical minoxidil (2% and 5% concentrations) is the only 
drug treatment approved by the Food and Drug 
Administration for FPHL (8). Additional treatments include 
oral spironolactone, oral and topical finasteride, low-level laser 
therapy, and hair transplantation (3,8). The results are vari
able, with associated costs, side effects and risks of these treat
ments an obstacle for many patients. In the past decade, 
autologous platelet aggregates (APAs) have been proposed as 
a potential therapy to treat FPHL, either alone or in combina
tion treatment (9–11). APAs contain supra-physiological 
quantities of platelets and autologous growth factors impor
tant for cell migration, cell proliferation, and collagen 

deposition. APAs are believed to stimulate hair growth by 
promoting vascularization, angiogenesis, and extension of the 
anagen phase by growth factor-mediated activation of Wnt/β- 
catenin, extracellular signal-regulated kinase (ERK), and Akt 
signaling pathways which induce cellular proliferation and 
differentiation in the bulge area of the hair follicle (12,13). 
Platelet-rich plasma (PRP) injections have been used as 
a treatment for hair loss, including a small number of studies 
evaluating its use in FPHL (7).

More recently, a second-generation APA, known as platelet 
rich fibrin (PRF), has been developed. Unlike PRP, PRF is 
obtained using a one-step centrifugation process without the 
use of anticoagulants and is thereby totally autologous. The 
resulting product contains cell types (platelets, leukocytes, 
macrophages, red cells), an extracellular fibrin matrix, and an 
array of bioactive molecules (predominately growth factors). 
Depending on the blood collection tube and centrifugation 
protocol, PRF can be produced in solid gel or liquid forms. 
Solid gel PRF, created using glass tubes, is suitable for applica
tions like bone grafting in dental implants and fat grafting, 
with proven benefits in oral, maxillofacial, and plastic surgery 
for tissue regeneration and infection control (14–16). 
Injectable PRF (known as i-PRF) was developed in 2014 
(14,17) using lower centrifugation speeds (700 rpm instead 
of 1300 rpm) and times (reduced from 8 to 3 min), along 
with plastic tubes with a textured hydrophobic surface to 
prevent clot formation (18). The lower centrifugation speed 
(relative centrifugal force [RCF] ~60 g) results in a higher 
number of platelets, leukocytes, and growth factors (19). The 
plastic tubes allow the PRF to remain in a liquid form for 
around 20 minutes post-collection, facilitating injection into 
the skin or scalp. Once injected, the liquid fibrinogen and 
thrombin are converted to a more solid fibrin matrix that 
gradually releases growth factors over weeks, offering 
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sustained benefits compared with the rapid release of bioac
tive molecules seen with PRP (14,20).

In 2018, further advancements led to the development 
of second-generation PRF, known as i-PRF plus (+) (21). 
This refined process involves using a larger plastic tube (13 
vs 10 mL) and slightly longer centrifugation time (5 min at 
700 rpm), resulting in increased volume and concentration of 
platelets, white cells, and mesenchymal stem cells in i-PRF+ 
(21). These enhancements optimize the regenerative potential 
of the PRF product for improved treatment outcomes.

Several studies have documented the use of i-PRF for oral 
and maxillofacial procedures (15,22,23) and facial rejuvenation 
(21). In addition, two small case series have reported use of 
injectable PRF for male pattern alopecia (24,25). To date, no 
studies have reported the use of injectable PRF for the treat
ment of FPHL.

This study evaluated the objective and subjective effects of 
administration of i-PRF+ for the treatment of FPHL.

Methods

Study design and participants

This was a single-center, uncontrolled, prospective case series 
of female adults (April to November 2021) seeking treatment 
with PRF scalp injections for FPHL. The study was conducted 
following local ethics committee approval (Queen Mary 
University of London) and written informed consent (for 
treatment procedures and photography) from all participants. 
The diagnosis of FPHL was based on clinical manifestation 
(Ludwig hair loss classification) and scalp digital microscopy.

Eligible participants were healthy females aged >18 years 
with no history of prior surgical or any medical/treatment 
interventions for FPHL. All participants underwent 
a combination of clinical assessment and blood tests prior to 
enrollment to exclude secondary causes of hair loss, such as 
thyroid function, anemia, and polycystic ovary syndrome. 
Participants agreed to abstain from any medications, aesthetic 
interventions (energy-based treatments), hair transplantation, 
or topical hair cosmeceuticals during the study duration.

Procedures

The study was conducted over a 26-week period at an aesthetic 
clinic during which the participants attended the clinic on six 

occasions (Figure 1). During the baseline visit, a detailed par
ticipant social and contemporaneous medical history was 
taken. A clinical examination and hair pull test (see details 
below) was conducted. Detailed information about the study, 
expected results and protocol was provided. All participants 
then underwent digital microscopy (Digital Jiusion 40-1000× 
microscope, RoHS, FC, CE, China), and standardized high- 
resolution digital photography in the frontal, temporal and 
vertex regions using identical camera settings (LUMIXDMC- 
GX8 mirrorless camera with 20 mm lens, Panasonic, Japan). 
The validated Women’s Androgenetic Alopecia Quality of Life 
Questionnaire (WAA-QoL) (26) was administered by an assis
tant not involved in the study. Participants recorded any 
adverse effects after the treatment procedure in a post- 
treatment diary. Pre- and post-treatment instructions were 
provided.

Participants received 3 successive treatments sessions of 
i-PRF+ in specific regions of the scalp associated with hair 
loss. The initial treatment was performed 2 weeks after the 
baseline visit (visit II). Two further treatments (each 4 weeks 
apart) were performed in week 4 (visit III) and week 8 
(visit IV).

At week 12 (visit V, 3 months following initial treatment 
and 1 month following the third and final treatment) clinical 
objective and subjective evaluations were repeated. Digital 
microscope imaging of the same scalp location as baseline 
(using the anatomical landmark and scalp grid described 
below) was performed and 2D clinical photographs were 
taken. Participants completed the WAA-QoL questionnaires.

The same clinical objective and subjective evaluations were 
repeated at week 24 post-baseline (visit VI, 6 months following 
initial treatment and 4 months following the third and final 
treatment).

During each clinic visit, the previous treatment was dis
cussed, and any adverse events were reported. All participants 
were encouraged to record any such event and/or adverse 
effects in a post-treatment diary. Post-treatment diaries were 
collected from all participants at week 12 (visit V).

i-PRF+ preparation

Under aseptic conditions, 26 mL of venous blood was collected 
in two 13 mL sterile plastic i-PRF+ tubes (i-PRF+, Process for 
PRF™, Nice, France) (Figure 2a), without anticoagulant and 
centrifuged immediately (Duo Quattro Centrifuge, Process for 

Visit V
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2 weeks
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Medical history

Photos
Hair analysis
WAA-QoL   

4 weeks 4 weeks 4 weeks
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i-PRF+

End of treatment
Photos

Hair analysis
WAA-QoL 
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24 (6)12 (3)8 (2)4 (1)0Week (month)* ‒2

Visit VI
Follow-up

Figure 1. Study design. *Indicates month following initial treatment session
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PRF, Nice, France) at room temperature using the recom
mended low RCF i-PRF+ protocol (700 rpm for 5 min, 60.3 g 
RCF) (Figure 2b), as described previously (21). The drawn 
blood is now separated into two layers with the upper layer 
containing the separated plasma and platelets (Figure 2c). The 
upper (yellow-orange color) 2 mL of the supernatant layer was 
removed using an 18-gauge 1.5-inch BDTM blunt fill needle 
(Becton Dickinson, Fraga, Spain) (Figure 2d) into a 2 mL 
sterile BD Luer-LokTM Tip syringe (Becton Dickinson, 
Franklin Lakes, NJ, USA) (Figure 2e). The 2 mL syringe con
taining i-PRF+ was then mounted within the mesotherapy 
device (mpgunⓇ, Biopark Medical, Istanbul, Turkey) 
(Figure 2f).

i-PRF+ treatment

To ensure reproducibility and to minimize bias, a standardized 
injection guide (scalp grid) was used for each participant 
(Figure 3). The scalp grid was constructed using clean 

unwaxed dental tape (60 cm in length, Oral B, Satin Tape, 
Gillette, USA) that was marked at 1 cm intervals with a black 
marker pen and then moved at standardized intervals from an 
imaginary midpoint line.

The initial primary injection points were elucidated by 
placing the dental floss along an imaginary midpoint line 
(AB line in Figure 3) extending from a point midway between 
the pupils (Point A) and extending posteriorly to the midpoint 
of the occipital protuberance (Point B). The 1 cm intervals 
marked by the dental floss, within the hair bearing regions of 
the scalp, denoted the initial primary injection points. 
Subsequent secondary injection points were established by 
moving the gradated dental tape laterally by 1 cm, parallel to 
the original AB line and then again by another 1 cm until all 
treatment areas were performed.

The scalp was cleansed using sterile gauze and 
a nonalcoholic cleanser (Clinisept+; Clinical Health 
Technologies, UK). Intradermal i-PRF+ injections perpen
dicular to the scalp were performed in the scalp grid using 

a b c

d

g

e f

Figure 2. Preparation and administration of injectable platelet-rich fibrin plus (i-PRF+) (a) venipuncture and blood sample collected in 13 mL plastic tube (b) centrifuge 
for 5 min at 700 rpm (c) separation of blood and plasma following centrifuge (d) extraction of top plasma layer using an 18 G needle (e) i-PRF+ collected in a 2 mL 
syringe (f) 3 mL syringe connected to injection tube and 27 gauge needle ready to be injected (g) scalp injections of i-PRF+ using the mpgun.
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the mesotherapy device and its accompanying sterile nee
dle and catheter set containing a 27-gauge needle 
(Figure 2g). In total, ~4 mL of i-PRF+ (~2 mL for each 
half of the scalp) was administered to each participant 
during each treatment session using the same settings on 
the mesotherapy device (gun mode, injection depth 
1.5–2.5 mm, 25% pressure, 1 cm separation). Each treat
ment session was completed within 15 minutes after pre
paration of the i-PRF+ to ensure patency of the product.

After completion of the intradermal injections, any remain
ing i-PRF+ was applied topically and massaged into the scalp. 
Post-procedure advice regarding swelling, bruising and pain was 
provided to each participant. Participants were advised to avoid 
washing their hair for 8 hours following each treatment, avoid 
dust and sun exposure, hair gel and cream, hair coloring, hair 
straightening/braiding, to restrict strenuous activities, and avoid 
anti-inflammatory drugs for the next 10 days. Emergency con
tact mobile numbers were provided to each participant.

Objective evaluation

The effects of the i-PRF+ treatment on hair growth were 
assessed by several hair analysis techniques. First, the 
number of hair follicles containing hair per unit area 
(mm2) (or hair density) was assessed with digital micro
scopy. The 1 cm grid scale (described above) was used to 
calculate the area (mm2) and the number of follicles with 
hair contained within the microscopy image was calcu
lated. Second, a hair pull test was used to assess the mean 
number of hairs shed. Third, visual assessment of the hair 
diameter and hair thickness were assessed by digital 
microscopy and by standard clinical photography.

The “hair pull test” was performed three times by the same 
individual (SS) at baseline and weeks 12 and 24 (3 and 6 months 
following initial treatment, respectively) whereby ~ 50–60 hairs 
were grasped between the thumb, index, and middle finger at 
the base close to the scalp. The hairs were firmly tugged away 
from the scalp from three separate sites. The number of hairs 
pulled was counted and a mean value for the three sites was 
recorded. A positive hair pull test was defined as > 10% or ~ 6 
hairs shed during the test indicating active hair shedding (27). If 
fewer than 10% were removed, then the hair loss is usually 
attributed to normal physiological shedding.

Standard clinical photos of the participants’ scalps were 
taken at baseline and at week 12 (visit V, 3 months following 
initial treatment) and week 24 (visit VI, 6 months following 
initial treatment) so that comparisons of appearance could be 
made. Three independent assessors with no participation in 
the study evaluated the hair diameter and hair thickness in the 
digital and clinical photographs.

Subjective evaluation

The validated WAA-QoL patient-reported outcome measure, 
a health-related (HR) QoL measure specific to female hair loss 
(26), was used to measure the impact of FPHL and the impact 
of treatment with i-PRF+ on the quality-of-life of the enrolled 
participants.

The WAA-QoL is a 16 item self-report measure of HRQoL 
in women with AGA. Respondents were required to indicate 
the degree to which the experiences described in the items had 
happened to them in the past week (28). Responses were 
recorded on a seven-point Likert scale ranging from 0 = “not 
at all” to 6 = “extremely.” Raw scores for responses to the 16 
questions were combined to provide a total score ranging from 
0 (high HRQoL) to 96 (low HRQoL).

Statistical analysis

Quantitative continuous variables for the digital microscopy, 
hair pull test and WAA-QoL results were summarized as 
descriptive statistics (mean ± standard deviation [SD]). The 
mean difference from baseline to 12- and 24-week follow-up 
for each individual (or each WAA-QoL question) was calcu
lated. Student’s t-test (one-sample, paired) was used to compare 
continuous variables within the same participant at baseline 
and at follow-up. Statistical analysis was performed using 
SPSS v19.0.0.1 (IBM, Armonk, NY). Statistical significance 
was accepted when p-values were < 0.05. Relative percentage 
change in the values of variables/parameters was used to eval
uate the potential improvement at different follow-up windows.

Results

Eleven healthy female individuals with FPHL, mean age of 
45.1 ± 12.6 years (range 32–74) were included in the study. 
The mean duration of hair loss was 37 months (range 4–72  
months). Fitzpatrick skin types ranged from I to IV. 
Ludwig hair loss scale ranged from I to II, with II being 
the most common.

Midpoint of the inter-pupillary distance

AB line, connecting point A and point B and the centre point
of the occipital protuberance (point B not shown on figure).

Secondary injenction points spaced parallel to AB line at 
1 cm intervals.

A

Figure 3. Standardized injection guide (scalp grid) used in the study. The small 
dots represent the sites of injection at 1 cm intervals.

20 S. SHARMA ET AL.



Objective assessments

Digital microscopy analysis

On digital microscopy, the mean number of follicles contain
ing hair at baseline per unit area (mm2) was 0.57 ± 0.20. 
Following i-PRF+ treatment, there was a significant increase 
in the number of follicles containing hair per mm2 at 12- and 
24-week follow-up (0.89 ± 0.29 [p = .007] and 1.03 ± 0.24 [p  
< .001], respectively) (Figure 4a).

An increase in the number of follicles containing hair 
was seen in all participants (data not shown). At week 12, 
the percentage increase from baseline in hair follicles con
taining hair per mm2 in individual participants ranged 
from 34% to 132%, with an overall mean increase of 62%. 
At week 24, the percentage increase from baseline in hair 
follicles containing hair per mm2 ranged from 50% to 268% 
with a mean overall increase of 97%. Each of the three 
independent assessors reported that there was a perceived 
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Figure 4. Mean (±SD) number of hair follicles containing hair per mm2 on digital microscopy (a) and mean (±SD) number of hairs pulled during hair pull tests (b) at 
baseline, and at weeks 12 and 24 following treatment with i-PRF+. In A, p = .004 for week 12 versus 24. In B, p = .59 for week 12 versus 24.

a b c

d e f

Figure 5. FPHL in a 40-year-old female with woman with grade II Ludwig’s scale hair loss. Dermatoscope images at baseline (a), 1 month after 3 treatment sessions of 
i-PRF+ (week 12. b) and 4 months post i-PRF+ treatment (week 24, c). The corresponding clinical photographs of the same participant are shown at baseline (d), week 
12 (e) and week 24 (f) highlighting the increased hair density after 12 weeks of i-PRF+ treatment.
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increase in hair diameter following treatments with i-PRF+ 
compared with baseline (data not shown).

Hair pull tests

Before treatment, two participants had a positive hair pull test 
(i.e.,>10% of hairs shed in the sample pulled). The mean 
number of hairs pulled among the 11 participants at baseline 
was 4.2 ± 0.4 (Figure 4b). Following i-PRF+ treatment, none of 
the participants had a positive hair pull test at weeks 12 and 24. 
The mean number of hairs pulled across all participants 
decreased to 0.4 ± 0.5 and 0.3 ± 0.5, respectively (p < .001 ver
sus baseline) (Figure 4b).

Clinical photography

Independent assessment based on comparing macroscopic 
photographs at baseline and follow-up, showed a clinically 
relevant improvement in perceived visual hair thickness and 
fullness in all participants with a reduction in visibility of the 
scalp devoid of hair (Figure 5). In one participant, there was 
a notable change in the color of the treated hairs, appearing 
darker than before treatment.

Subjective assessment

All participants completed the WAA-QoL questionnaires at 
baseline and at the two follow-up visits. Similarly, the post- 
treatment diary was completed by all participants following 
each of the 3 treatment sessions.

Based on the treatment diaries and verbal feedback during 
the clinic visits, all participants were satisfied with the thick
ness and appearance of their hair following the 3 treatment 
sessions. They reported new hair growth ~ 6–8 weeks after the 
first treatment session, especially in areas that they had not felt 
it before or in areas previously devoid of hair. Several partici
pants reported a noticeable reduction in hair loss within the 
first 3–4 weeks after the initial treatment. One participant 
reported a notable change in the color of the treated hairs, 
stating that it appeared darker than before treatment.

WAA-QoL

At 12 and 24-weeks follow-up, the total response scores for the 
16 WAA-QoL questions reduced from mean value of 78.8 ±  
8.7 at baseline to 29.9 ± 10.5 at week 12 and 11.7 ± 8.3 at week 
24 (p < .001 for both) (Table 1A).

Each of the 16 WAA-QoL questions showed 
a significant improvement at the 12 and 24-week follow- 
up visits (Table 1B). The questions assessed the impact on 
the perception of continued hair loss, scalp visibility, hair 
styling and emotional aspects including jealousy and feeling 
unattractive. At week 12, the mean decrease in concerns 
relating to scalp visibility and continued hair loss was 79% 
and 64% versus baseline, respectively (p < .001 for both). At 
week 24, the mean decrease in the same concerns was 95% 
and 95% versus baseline, respectively (p < .001). Significant 
improvements in the emotional aspect were observed with 
a mean decrease of 80% in feelings of jealousy and 

Table 1. Total responses score to the 16 item self-reported WAA-QoL questions for each participant (a), and each individual question (b) at baseline and at weeks 12 
and 24 following i-PRF+ treatments. For each question, participants choose from the following alternatives: 0 = not at all, 1 = a little bit, 2 = somewhat, 3 = a good bit, 
4 = quite a bit, 5 = very much, 6 = extremely. 

Participant number

Mean ± SDI II III IV V VI VII VIII IX X XI

Baseline 94 83 83 68 89 77 69 69 76 74 85 78.8 ± 8.7
Week 12 46* 34* 33* 16* 37* 37* 13* 17* 29* 25* 40* 29.9 ± 10.5*
Week 24 22* 13* 17* 3* 16* 19* 4* 2* 4* 5* 24* 11.7 ± 8.3*

Total response score to the 16 questions for each participant ranged from 0 (high HRQoL) to 96 (low HRQoL). *p < .001 versus baseline.

B

Question Baseline (N = 11) Week 12 (N = 11) Week 24 (N = 11)

1. Feeling self-conscious about people looking at hair 63 29* 10*†
2. Jealous of others who have lots of hair 62 22* 9*†
3. Negative impact of hair on self-confidence 63 19* 6*†
4. Feeling unattractive because of problems with hair 43 10* 7*§
5. Uncomfortable socializing because of problems with hair 53 24* 10*†
6. Uncomfortable socializing with same or opposite sex 55 22* 11*†
7. Negative impact on satisfaction with appearance of hair 43 26* 12*†
8. Negative impact on hair styling 46 15* 8*§
9. Feeling powerless to do anything about hair problems 46 8* 3*‡
10. Feeling embarrassed because of appearance of hair 62 22* 10*†
11. Feeling frustratedbecause of problems with hair 44 27* 9*†
12. Concerns about hair parting and showing scalp 57 12* 3*†
13. Concerns about continued hair loss 56 20* 3*†
14. Time spent on hair styling to make hair look fuller 64 20* 12*‡
15. Feeling annoyed about having to spend time fixing hair 57 23* 8*
16. Checking hair in mirror because of hair problems 52 30* 8*

N= total number of participants completing each question. The maximum value for response to each question (range 0 to 6) for the 11 participants is 
66. *p < .001 versus baseline. †p < .001 for week 12 versus week 24. ‡p < .05 for week 12 versus week 24. §p > .05 for week 12 versus week 24.
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unattractiveness at week 24 (p < .001). Similar decreases in 
problems with hair affecting self-confidence were reported 
at both follow-up visits.

Safety assessment

All participants experienced occasional sharp pain during the 
i-PRF+ injections that lasted for a few seconds. This discom
fort was described as average or below average but deemed 
tolerable. Two participants experienced headache and/or sore
ness following treatment that lasted for a few days. Other 
minor and transient adverse effects following i-PRF+ treat
ment included mild transient headache, mild bruising and 
swelling, all of which resolved within 2–4 days.

Discussion

This prospective study evaluated objective and subjective out
comes following three monthly sessions of intradermal injec
tions of i-PRF+ using a mesotherapy device to individuals with 
FPHL. The efficacy of the treatment was assessed by objective 
digital microscopy and a hair pull test which was supplemented 
by a subjective patient-reported outcome (WAA-QoL) assess
ment at baseline at weeks 12 and 24. Significant improvements 
in the hair microscopy parameters were mirrored by perceived 
visual clinical improvement in hair follicles containing hair(s) 
and hair thickness. Subjective analysis supported the objective 
analysis with all participants perceiving a significant improve
ment in several hair parameters. The protocol used to adminis
ter i-PRF+ was well tolerated and the adverse effects were 
transient and minimal. Taken together, these findings suggest 
a benefit for the use of i-PRF+ for treatment of FPHL.

The efficacy assessments in this study included digital 
microscopy, a hair pull test and clinical photography. 
Microscopy assessment of hair density was based on the num
ber of hair follicles containing hair per mm2. This endpoint 
assessed if there was a change in the number of follicles con
taining new hair(s), thereby providing a preliminary assess
ment of hair regrowth. We recognize that this assessment of 
hair density differs slightly from other studies that define hair 
density as the total numbers of hairs per cm2 (10,29,30). Visual 
assessment of the microscopy images by the independent 
assessors evaluated if there were any changes in the thickness 
(diameter) of individual hair follicles following treatment. The 
microscopy assessment was supported by a hair pull test that 
remains widely used in hair studies.

The microscopy evaluation and hair pull tests used in our 
study remain relatively time consuming to perform. To 
shorten this process and provide more objective analysis of 
the effect of treatment on hair follicles, automated digital 
image analyzers have recently been developed and successfully 
used in several studies (10,29). This digital analysis permits 
accurate assessment of changes and distribution in hair den
sity, hair diameter, and growth speed. Follicle-to-follicle 
matching can also evaluate changes at the follicular level 
(31). While these more precise and specific trichoscopy analy
zers are likely to provide more precise hair analysis parameters, 
the associated financial cost of these devices means that they 

are not readily applicable for many clinicians involved in the 
treatment of hair loss. Hence, the more affordable digital 
microscopy used in the study was a useful “initial” adjunct 
for the analysis of hair density and provided a relatively crude 
measure of hair density following i-PRF+ treatment. Finally, 
the clinical photography provided an overall assessment of the 
changes in hair thickness and distribution of hair regrowth.

An interesting observation in a single participant was the 
darker color seen in the new hair shafts following the i-PRF+ 
treatment. Similar findings have been reported in people trea
ted with PRP (32). To our knowledge, the change in color of 
de-pigmented hair has not been reported in any published 
clinical studies. Although the reason for this finding is not 
known, it has been speculated that the changes could be related 
to stimulation of melanocytes in the new hair follicles. This 
mechanism could be like the potential role for PRP in the 
treatment of vitiligo, an autoimmune disorder characterized 
by melanocyte destruction (33).

In this study, i-PRF+ was administered at a constant depth 
of 1.5–2.5 mm via the mesotherapy gun. This depth is consis
tent with the recommended depth of administration of APA 
therapy that targets growth factor receptors at the bulge level 
and the hair root (34). Unlike administration of APA treat
ment via manual injections or microneedling, the mesotherapy 
gun permitted a consistent depth of injection for the i-PRF+ 
treatment. The optimal amount of APA (i.e. i-PRF+ or PRP) to 
administer is also debatable. Some studies advocate injection 
volumes of 5–7 mL (34) versus the 4 mL used in our study. 
While injecting a larger volume might have produced some 
incremental benefit, the administered dose of 4 mL was con
sidered sufficient with very little wastage observed. Three ses
sions of i-PRF+ at 1 month apart were performed, consistent 
with a minimum number of sessions and optimal time interval 
required for positive hair growth to be seen following admin
istration of PRP (34). The added value of additional sessions of 
i-PRF+ treatment is not known.

Subjective assessment using the WAA-QoL was used before 
and after the treatment sessions. This evaluated the impact of 
FPHL on QoL with the i-PRF+ treatment. The significant 
improvements in QoL included an increase in confidence, 
feeling more attractive and an overall increased satisfaction 
with QoL. These findings are consistent with clinical outcomes 
observed with PRP for the treatment of AGA (10,29,30,35–38). 
Alongside these QoL benefits, all participants reported an 
improvement in cumulative hair thickness at the two follow- 
up visits and a reduction in hair loss by week 3 after the initial 
i-PRF+ treatment session.

In recent years, the treatment landscape for hair loss has 
expanded significantly, offering a range of non-surgical 
options such as PRP, microneedling, low-level light therapy, 
botulinum toxin, autologous stem cells, topical growth fac
tors and exosome products among others (8,39–41). 
Clinicians often combine these treatments to leverage their 
different mechanisms of action for potentially enhanced 
results, although comparative data is still limited (8,42). 
The use of i-PRF+ treatment presents a promising addition, 
providing a time- and cost-effective option with the potential 
to improve treatment outcomes significantly. Unlike PRP, 
i-PRF+ is entirely autologous, eliminating the need for 
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anticoagulants or additives in its preparation. For any auto
logous platelet concentrate therapy, factors like age, gender, 
lifestyle and concomitant medical disorders can influence the 
quality of the obtained product and subsequent clinical out
comes (43).

Limitations are acknowledged with this study. First, only 
healthy, nonsmoking, females with Fitzpatrick scales of I, II 
and IV and Ludwig scale I/II were evaluated. Second, the lack 
of control group means there is a recognized potential proce
dural bias that may influence the reported subjective out
comes. This study was approved as case series, audit of 
practice, to assess both the objective and subjective outcomes, 
therefore preventing the use of control group or tests to eval
uate the exact components of the i-PRF+ preparation admi
nistered to participants. An additional limitation is the 
relatively short follow-up period. This merits a longer-term 
study period with larger study population that would allow for 
the assessment of a range of additional variables (e.g., age 
range, different Ludwig and Fitzpatrick scales, social and med
ical history) for conclusive evaluation of i-PRF+ on FPHL.

Conclusion

In summary, this case series suggests that i-PRF+ is a safe and 
effective treatment for FPHL, rendering significant improve
ments in hair regrowth, hair density and QoL. Adverse effects 
were transient and mild. The exact mechanisms of action of 
iPRF+ at a cellular level, in hair follicles remains to be estab
lished. However, it appears that iPRF+ can be considered as 
a treatment modality alone or as an adjunct treatment for 
patients with FPHL, especially in those with greater severity 
of hair loss, or those who are either poor or non-responders to 
conventional treatment modalities.

Further evaluation is required to standardize protocols for 
administration of i-PRF+, including the optimal site of admin
istration, depth, and angulation of the injections and the opti
mal number of treatment sessions. Further trials, comparing 
i-PRF+ with other treatment modalities, will be useful to 
ascertain the role of this APA in the treatment of FPHL.
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