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Background: Androgenetic alopecia is characterized by a progressive miniaturization of hair follicles 
in a pattern distribution in genetically predisposed individuals. The efficacy of conventional therapies 
is variable, therefore there is a need for adjuvant and newer treatment modalities to provide faster and 
better outcomes.

Objectives: Evaluation of the efficacy and tolerability of a combined therapy: preformed growth factors 
vehiculated through iontophoresis in patients with androgenetic alopecia and associated telogen efflu-
vium, to obtain faster hair regrowth. 

Materials and Methods: Treatment was performed between June 2018 and June 2019 on 60 patients 
with androgenetic alopecia and associated telogen effluvium. Each patient underwent 4 sessions in 
total, each session was performed every 3 weeks. Global photography and trichoscopy were collected 
at every session of therapy. All patients filed out a self-assessment questionnaire.

Results: Results were very promising, with improvement of hair density and thickening of the hair 
shaft diameter in most of patients seen with both global photography and trichoscopy. All patients 
were satisfied of the clinical result and reported a complete reduction in hair loss. No serious adverse 
side effects were reported.

Conclusions: The use of growth factors associated with iontophoresis technique is a useful treatment 
for treating and preventing androgenetic alopecia. In addition, in case of associated telogen effluvium, 
this technique allows for an early stop of hair shedding, especially when cosmetic procedures do not 
provide satisfactory results in patients. 

ABSTRACT 
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Introduction

Hair loss represents a problem for the patient for cosmetic 

and psychological reasons because hair symbolizes an import-

ant mirror of our image and a physical attractiveness to 

self-perception of beauty.  The field of hair disorders is con-

stantly growing. The first step to address this issue, is to col-

lect a good historical record and perform a thorough physical 

examination. Laboratory testing is often unnecessary, while 

trichoscopy is fundamental for all hair diseases. Androge-

netic alopecia and telogen effluvium are common causes of 

non-scarring alopecia. Many treatments are available, and a 

prompt diagnosis is particularly important for the prognosis.

Androgenetic alopecia (AGA) is the most common cause 

of non-cicatricial alopecia and affects up to 50% of women 

and 80% of men during their lifetime [1], with a frequency 

that increases with age after puberty. The disease is char-

acterized by a progressive miniaturization of hair follicles 

in selected areas of the scalp, in genetically predisposed 

individuals. The effectiveness of conventional therapies with 

finasteride and minoxidil, in terms of the arrest of alopecia 

progression and induction of new hair regrowth, is variable 

between 40% and 60% [2], therefore over the years physical 

adjuvant treatments have been introduced to obtain faster 

and better results, especially for those patients who have 

not achieved satisfying results or that require further clini-

cal improvement. This review highlights the importance of 

adding adjuvant physical or surgical therapies, such as PRP 

(Platelet‐Rich Plasma), when standard treatments do not give 

enough results.

In addition, androgenetic alopecia can start with an epi-

sode of telogen effluvium (TE) characterized by a diffuse hair 

loss occurring around 3 months following a triggering event 

and lasting for about 6 months. In TE, hair loss is usually less 

than 50% of the scalp hair [3,4]. TE occurs more frequently 

in adult females. 

Preformed growth factors vehiculated through ionto-

phoresis is one of the most innovative treatments. It is a 

patented technique that increases hair follicle growth through 

3 combined mechanisms: application of preformed growth 

factors with multiple microdermal incisions of the scalp, 

pressure wave, and iontophoresis. The use of this technique 

has been investigated as a potential therapeutic option for 

the treatment of hair disorders due to its capacity to enhance 

growth factor production, facilitate hair follicle development 

and cycling, amplify collagen and elastin production and cre-

ate microchannels that allow transdermal delivery of drugs 

through the stratum corneum. The technique is performed 

through puncturing with 0,25 mm microneedles, preventing 

deep injury and scar formation. The procedure is sufficient 

to induce skin irritation and trigger skin repair mechanisms 

(as measured by induction of TGF‐beta, TGF‐alpha, FGF 7, 

PDGF), ultimately resulting in collagen deposition by fibro-

blasts. The aim of this study was to evaluate the efficacy of 

the application of preformed growth factors with multiple 

microdermal incisions of the scalp vehiculated by iontopho-

resis in patients with AGA and TE, supporting its combined 

administration along with the existing therapeutic modalities, 

to obtain faster hair regrowth and patient satisfaction.

Materials and Methods
A pilot study, open‐label, not randomized, single‐group, 

and single‐center was performed. 30 subjects with grade II, 

III, IV, and V male androgenetic alopecia according to Ham-

ilton-Norwood Scale and 30 women of Ludwig’s grade I, II, 

III (15 with AGA and 15 with TE associated) second scale 

were included in the study between June 2018 and June 2019. 

During the first enrollment visit (T0), patients underwent 

a dermatological examination, global photography and pho-

tomicrograph (trichoscopy and Trichoscan®). The treatment 

procedure included 4 sessions of microdermal incision fol-

lowed by iontophoresis performed every 3 weeks. During each 

session, a vial containing growth factors was applied on the 

scalp that was subsequently treated with a skin patting device 

followed by iontophoresis to allow absorption of the product.

We performed two control visits, the first after 6 months 

from the first treatment and the second after one year. Patients 

were evaluated with instrumental methods for clinical and 

trichoscopic evaluation and self-assessment questionnaires 

during each visit.

No anesthesia was necessary for the procedure. The first 

step of this device is a controlled microdermabrasion by a 

sequence of micro wounds with a needle length 0,25 mm over 

affected areas in longitudinal, vertical, and diagonal direc-

tions, eight times in each direction or until mild erythema, 

which was considered as the end point to stimulate the dermis 

repair process resulting in increased vascularization, release 

of growth factors, fibroblast multiplication and increased 

collagen and elastin synthesis.

The device also produces a radial pressure wave (mechan-

ical action) directed to the scalp. It has 3 different effects: 

strengthening of the microcirculation, stimulation of cellular 

metabolism that increases the intake of active ingredients, 

stimulation of fibroblast activity with collagen and elastin 

production. Finally, the iontophoresis induces a muscular 

stress enhancing the contractile capacity of the skin and 

inducing the dilation of the pores of the skin to facilitate 

the absorption of the active ingredients. At the end of the 

treatment, the scalp is irradiated with red LED light with 

a bio-stimulant effect on the production of fibroblasts and 

elastin. Each procedure lasted for about 20‐25 minutes.

After the procedure, it is unnecessary to clean the scalp 

or apply any cream. Following the procedure, no precautions 
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were recommended to patients, who can continue with cos-

metic or pharmacological treatments as usual. We evaluated 

the efficacy and tolerability of this technique before starting 

the treatment and after 6 and 12 months through pull test, 

clinical iconography, and trichoscopy; digital images were 

obtained at 20×, 40×, and 70× magnifications at the vertex 

and central hairline of the scalp and both the number and 

the diameter of the hairs were measured with Trichoscan® 

software. We used a standardized grid located on the scalp at 

every session to correctly locate the same frontal and vertex 

scalp area during the treatment, using the Kang’s point or “V” 

point as primary reference. The “V” point is calculated by the 

intersection of the mid‐sagittal line, and the coronal line con-

necting both tips of the tragus of the patient. Furthermore, we 

questioned all patients about local adverse effects or increase 

in hair loss, as well as their perception of hair growth. 

Results

Data was collected from a total of 60 patients, between June 

2018 and June 2019. Among the female patients’ group, 15 

suffered from AGA, and other 15 suffered from AGA and 

associated TE.  All male patients (30) had AGA. All patients 

underwent 4 sessions of preformed growth factors vehicu-

lated through iontophoresis at an interval of 3 weeks, over a 

total period of 12 months. All patients were Caucasian, and 

the mean age at the diagnosis was 39,9 (range 18-78 years). 

Global photography and trichoscopy revealed the typical 

aspect of AGA with the presence of diameter variability, 

peripilar signs and empty follicles in 75% of patients; the 

fifteen patients with associated TE showed short hairs in 

regrowth at trichoscopy and a positive pull test with telogen 

hair roots.  All enrolled patients completed the study without 

adverse reactions or side effects. No pain or discomfort were 

reported by patients during the procedure and no erosion or 

breakage of hair shaft was noted on the affected areas. 

Global photography and trichoscopy showed improve-

ment in all 60 patients with a partial or complete reduction 

in hair loss, confirmed by a negative pull test, associated to 

the perception of a hair density improvement and a hair shaft 

diameter thickening. The results are listed in Table 1.

In particular, male patients showed a 14.61% increase 

in the total number of hairs/cm2 in the anterior area of   the 

scalp and a 13,62% increase in the hair diameter in the vertex 

area (Figure 1).

Female patients, on the other hand, showed a 13.68% 

increase in the total number of hairs / cm2 at the anterior 

area and an increase in the hair diameter of 15,61% in the 

vertex area (Figure 2).

In all patients a reduction of vellus hair was detected in 

all areas of the scalp with an increase in the total number of 

hairs. After 1 year, the researcher’s evaluation reported an 

evident improvement in all patients: more in detail, a moder-

ate improvement was reported in 6 patients and a significant 

improvement in 12. All patients were satisfied by the treat-

ment; 17 referred a moderate improvement and 43 reported 

a significant improvement. Most of them (53/60) defined the 

treatment as “painless and pleasant”.

Table 1. Results of our study.

  T0 T6 Difference% (T0-T6)

Female patients    

Anterior average hair density 163,96 186,39 13,68%

Vertex average hair density 161,22 188,95 17,20%

Anterior average vellus hair/cm2 41,43 33,71 -0,62%

Vertex average vellus hair/cm2 34,21 28,95 -0,51%

Anterior average hair diameter 0,08 0,09 14,28%

Vertex average hair diameter 0,08 0,10 15,61%

Average Pull test 6,37 2,60 -59,16%

Male patients    

Anterior average hair density 151,00 173,06 14,61%

Vertex average hair density 146,44 169,44 15,70%

Anterior average vellus hair/cm2 38,77 35,97 -7,23%

Vertex average vellus hair/cm2 38,44 34,85 -9,32%

Anterior average hair diameter 0,07 0,08 8,67%

Vertex average hair diameter 0,07 0,08 13,62%

Average Pull test 4,60 2,47 -46,38%
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Figure 1. Androgenetic alopecia in a 31‐y‐old male. Clinical  picture (A) and corresponding dermoscopic image (B) at 

baseline and  clinical picture (C) and corresponding trichoscopic image (D) with increased hair density after 6 months.

Discussion and Conclusions

Androgenetic alopecia (AGA) is the most common cause 

of non-scarring alopecia, affecting up to 50% of women and 

80% of men [1], with a frequency increasing with age after 

puberty. Its prevalence is higher in Caucasians than in blacks 

and Asians [5,6].

AGA is characterized by progressive hair thinning devel-

oping under the influence of a testosterone metabolite, dihy-

drotestosterone (DHT), against a background of genetically 

determined susceptibility of the hair follicles, in frontal, 

temporal and vertex regions.

Clinical manifestations are different in both sexes. In 

males, AGA determines a progressive fronto-temporal reces-

sion and a vertex loss, while in women the frontal hairline is 

preserved and hair loss involves more or less uniformly the 

frontal region, posteriorly to the hairline. Female patterns 

might occur in males and vice versa. Male AGA is commonly 

evaluated using the Hamilton-Norwood scale that distin-

guishes 12 degrees of severity. Female AGA is evaluated either 

using the Ludwig scale (3 stages), or the Sinclair (5 stages) or 

Savin scales (6 stages).

Pull test typically shows telogen roots, but trichoscopy is 

the most important tool for diagnosis. Androgenetic alopecia 

is a slowly progressing disease that, if not treated, induces 

diffuse hair thinning in androgen-sensitive areas of the scalp.

According to the most recent European Guidelines [2], 

effective medical treatments, such as finasteride and minoxi-

dil, are available with evidence level 1, but as is well known, 

they are chronic therapies that may lose effectiveness over 

time. Many topical and systemic treatments are available. 

Minoxidil still represents a milestone as a “hair growth 

stimulator”, even if the precise mechanism of its action is not 

completely understood [7]. To maintain efficacy treatment 

should be continuous and not suspended. Over the years 

several types of physical treatments have assumed an import-

ant adjuvant role, especially for those patients who have not 

obtained satisfactory results with medical therapies or that 
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desire further improvements. Other treatment options include 

the platelet-rich plasma (PRP) treatment [8,9], low-level laser 

(light) therapy [10], and surgery [11,12].

In addition, one of the first symptoms reported by patient 

is an initial hair shedding or telogen effluvium. The term 

telogen effluvium (TE) defines a diffuse hair loss that occurs 

around 3 months following a triggering event, lasting for 

about 6 months. TE results from noxious events that precip-

itate the entry of a large number of follicles into the telogen 

phase. Possible causes include systemic diseases, drugs, fever, 

stress, weight loss, delivery, iron deficiency, and inflammatory 

scalp disorders. Hair loss is usually less than 50% of the 

scalp hair [3,4]. TE is more frequent in adult females and 

can be the consequence of an interruption of the follicular 

cycle with a sudden shift from the growth (anagen) phase to 

the rest (telogen) phase [13]. In fact, an episode of telogen 

effluvium can show a consequent androgenetic alopecia in 

predisposed subjects. 

We performed a study to evaluate the efficacy and tol-

erability of preformed growth factors applied through with 

iontophoresis for the treatment of androgenetic alopecia in 60 

patients, 30 male and 30 females, for a period of 12 months. 

The evaluation was both subjective, based on an efficacy and 

tolerability questionnaire filled out by both the clinician and 

the patient, and objective, through the comparison of global 

photographs and serial photomicrographs (trichoscopy at 

20X, 40X, 70X and Trichoscan® magnifications (FotoFinder-

dermoscope, Teachscreen Software, Bad Birnbach, Germany). 

Our study illustrated the efficacy and non-invasiveness of a 

treatment procedure with preformed growth factors through 

iontophoresis.

This technique works by increasing the blood flow to hair 

follicles, stimulating stem cells and inducing the activation of 

growth factors by neovascularization and neocollagenesis. 

As reported in the literature, numerous growth factors can 

stimulate the hair growth cycle [14-17]. VEGF, essential for 

angiogenesis and vascular permeability, is responsible for 

maintaining the correct vascularization of the hair follicle in 

the anagen phase. IGF-I promotes growth by regulating cell 

proliferation and migration during the development of hair 

follicles. B-FGF promotes the anagen phase in hair follicles 

and is considered a potential promoter of hair growth. KGF 

Figure 2. Androgenetic alopecia in a 29‐y‐old female. Clinical  picture (A) and corresponding dermoscopic image (B) at baseline and clinical 

picture (C) and corresponding trichoscopic image (D) with increased hair density after 12 months.
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is essential for regenerating hair follicles by stimulating more 

resistant stem growth. Finally, EGF has a direct action on 

fibroblasts enhancing their action on collagen and elastin 

production.

Treatment to arrest alopecia progression and induce 

new hair regrowth in androgenetic alopecia patients include 

finasteride and minoxidil. Oral intake of nutritional supple-

ments containing iron, vitamins, and aminoacids, and topical 

application of cosmetic lotions formulated to block acute hair 

shedding and promote hair growth [18] include Insulin-like 

growth factor 1 (IGF-1), Fibroblast growth factor (FGF), and 

Vascular Endothelia Growth Factor (VEGF). 

Adjuvant and recent treatments include physical therapies 

such as PRP or microneedling [19] where there is an improve-

ment in hair growth through the stimulation of dermal papilla 

and stem cells and an increase in hair follicles blood supply 

with growth factors recruitment. However, these techniques 

are often reported as painful by the patients, and in some 

cases the pain is hard to bear.

Our study confirms the fundamental role of the associa-

tion between the use of growth factors conveyed associated 

with the iontophoresis technique in increasing hair regrowth 

and hair diameter avoiding pain or discomfort symptoms. 

This technique represents a safe and useful option to treat 

androgenetic alopecia, especially when associated with telo-

gen effluvium, through mechanisms that include stimulation 

and elongation of hair follicle anagen phase, increased blood 

microcirculation, activation of fibroblasts with collagen, and 

elastin production. Furthermore, this procedure is simple to 

perform and extremely pleasant for the patient. Future large 

controlled clinical trials exploring the utility of preformed 

growth factors through iontophoresis are imperative to prove 

its validation as an evidence‐based therapeutic option for 

patients with a variety of hair disorders, thus confirming its 

role as more than a cosmeceutical treatment. 

References 

1. Piraccini BM, Alessandrini A. Androgenetic alopecia. G Ital 

 Dermatol Venereol. 2014 Feb;149(1):15-24.

2. Kanti V, Messenger A, Dobos G, Reygagne P, Finner A, Blumeyer 

A, Trakatelli M, Tosti A, Del Marmol V, Piraccini BM, Nast A, 

Blume-Peytavi U. Evidence-based (S3) guideline for the treatment 

of androgenetic alopecia in women and in men - short version. J 

Eur Acad Dermatol Venereol. 2018; 32(1): 11-22. DOI: 10.1111/

jdv.14624. PMID: 29178529

3. Kligman AM. Pathologic dynamics of human hair loss. Telogen 

effluvium. Arch Dermatol. 1961; 83: 175. DOI: 10.1001/arch-

derm.1961.01580080005001. PMID: 13756813

4. Trueb RM. Diffuse hair loss. In: Blume-Peytavi U, Tosti A, Whiting 

DA, Trueb R, editors. Hair growth and disorders, 1st edn. Berlin: 

Springer; 2008: 259- 272. DOI: 10.1007/978-3-540-46911-7_13

5. Sinclair R. Male pattern androgenetic alopecia. Br MJ. 

1998;317:865-869. DOI: 10.1136/bmj.317.7162.865. PMID: 

9748188

6. Whiting DA. Male pattern hair loss: current understanding. 

Int J Dermatol. 1998; 37: 561-566. DOI: 10.1046/j.1365-

4362.1998.00542.x PMID: 9731996

7. Barbareschi M. The use of minoxidil in the treatment of male and 

female androgenetic alopecia: a story of more than 30 years. G Ital 

Dermatol Venereol. 2018 Feb;153(1):102-106.

8. Alves R, Grimalt R. Platelet-Rich Plasma in Combination With 

5% Minoxidil Topical Solution and 1 mg Oral  Finasteride 

for the  Treatment of Androgenetic Alopecia: A Random-

ized  Placebo-Controlled, Double-Blind, Half-Head Study. 

Dermatol Surg. 2018 Jan;44(1):126-130. DOI: 10.1097/

DSS.0000000000001198 PMID: 28562433

9. Starace M, Alessandrini A, D’Acunto C, Melandri D, Bruni F, 

Patrizi A, Piraccini BM. Platelet-rich plasma on female androge-

netic alopecia: Tested on 10 patients. J Cosmet Dermatol. 2019 

Feb;18(1):59-64. DOI: 10.1111/jocd.12550 PMID: 29707872

10. Kim H, Choi JW, Kim JY, Shin JW, Lee SJ, Huh CH. Low-level 

light therapy for androgenetic alopecia: a 24-week, randomized, 

double-blind, sham device-controlled multicenter trial. Dermatol 

Surg. 2013 Aug;39(8):1177-83. DOI: 10.1111/dsu.12200 PMID: 

23551662

11. Avram MR, Finney R, Rogers N. Hair Transplantation Contro-

versies. Dermatol urg. 2017 Nov;43 Suppl 2: S158-S162. DOI: 

10.1097/DSS.0000000000001316 PMID: 29064980

12. Rose PT. Advances in Hair Restoration. Dermatol Clin. 2018 

Jan;36(1):57-62. DOI: 10.1016/j.det.2017.09.008 PMID: 

29108547

13. Rebora A. Telogen effluvium: a comprehensive review. Clin Cosmet 

Investig Dermatol. 2019 Aug 21; 12: 583-590. DOI: 10.2147/

CCID.S200471 PMID: 31686886

14. Philpott MP, Sanders DA, Kealey T. Effects of insulin & insulin- 

like growth factors on cultured human hair follicles: IGF-I at 

physiologic concentrations is an important regulator of hair fol-

licle growth in vitro. J Invest Dermatol. 1994; 102:857–61. DOI: 

10.1111/1523-1747.ep12382494 PMID: 8006448

15. Ebling FG, Hale PA, Randall VA. Hormones & hair growth. In: 

Goldsmith LA, editor. Biochemistry & physiology of the skin. 

Oxford: 2nd ed. Clarendon Press; 1991:660–90. 

16. Parsley WM, Perez-Meza D. Review of factors affecting the growth 

& survival of follicular grafts. J Cutan Aesthet Surg. 2010; 3:69–75. 

17. Kapoor R, Shome D. Intradermal injections of a hair growth 

factor formulation for enhancement of human hair re-

growth-safety and efficacy evaluation in a first-in-man pilot clin-

ical study. J Cosmet Laser Ther. 2018 Oct;20(6):369-379. DOI: 

10.1080/14764172.2018.1439965 PMID: 29482481

18. Paus R. Frontiers in the (neuro-)endocrine controls of hair growth. 

J Investig Dermatol Symp Proc. 2007 Dec;12(2):20-2. DOI: 

10.1038/sj.jidsymp.5650050 PMID: 18004292

19. Starace M, Alessandrini A, Brandi N, Piraccini BM. Preliminary 

results of the use of scalp microneedling in different types of alope-

cia. J Cosmet Dermatol. 2020 Mar;19(3):646-650. DOI: 10.1111/

jocd.13061 PMID: 31254437


