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Abstract
Introduction: Topical minoxidil and oral finasteride are the first-line pharmacological treatments for Androgenic Alopecia 
(AGA). However, adjuvant strategies with non-pharmacological products could increase their clinical efficacy. A topical gel 
containing oligopeptides with growth-factor mimicking activity, caffeine, taurine, and a lactoferrin-based iron-chelating complex 
has been recently available (GFM-DA gel). Study Aim: We evaluated in a prospective, randomized, 4-arm, assessor-blinded, 
6-month trial the efficacy of the GFM-DA as add-on treatment (one 12.5 ml application once a week) in subjects with AGA 
using topical 5% minoxidil (T-MNX), 1 ml twice daily, or oral 1 mg daily finasteride (O-F) in comparison with drugs treatment 
alone (T-MNX or O-F). Subjects and Methods: Fifty-eight subjects, 27 men and 31 women (mean age 38 years, range: 19-61 
years) with AGA (Grade III-IV-V of Norwood-Hamilton scale) or FAGA (Ludwig Grade I/II) participated in the trial, after their 
written informed consent. The subjects were randomized to one of the following four treatment groups: Group1: GFM-DA+T-
MNX (n=17); Group 2: GFM-DA-O-F (n= 15); Group 3: T-MNX alone (n=14) and Group4: O-F alone (n=12). For female 
subjects randomization to F groups was allowed only for menopausal women. The primary endpoint was the evolution of a 
7-point Global Photographic Assessment score (GPAS; from -3 to +3) from baseline to week 24, evaluated in a blinded fashion. 
GPAS was evaluated also at week 12. Secondary endpoints were: 1)the comparison of GPAS scores at week 24 in all GFM-DA 
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treated subjects (GFM-DA-T-MNX and GFM-DA-OF; n=32) vs. drugs treatments alone groups (T-MNX and O-F; n=26); 2)the 
evolution of a global physician 5-point (from -2 to +2) efficacy score (EPS); and 3)the percentage of subjects with a GPAS of +3 
at week 24. Results: All subjects but one concluded the trial. After 24 weeks, a significant increase of GPAS in comparison with 
baseline was observed in all groups: 2.2 in T-MTX; 1.9 in O-F; 2.4 in GFM-DA+T-MNX and 2.7 in GFM-DA+O-F groups. At 
week 12 in comparison with baseline GPAS scores where 1.6 in T-MNX, 1.6 in GFM-DA+T-MNX, 1.1 in OF and 1.8 in GFM-
DA+OF. At week 24, in the group of all GFM-DA-treated subjects the GPAS score was significantly greater in comparison with 
the drug-only treated group (2.6±0.5 vs. 2.2±0.6; p=0.023). No difference in clinical efficacy was observed between T-MNX 
and GFM-DA+T-MNX groups, whereas GFM-DA significantly (P=0.01) increase the clinical efficacy in O-F treated subjects 
in comparison with O-F alone (2.7 vs. 1.9). At week 24, subjects with a GPA score of +3 (very good improvement) were 43% 
in T-MNX group, 56% in the GFM-DA+T-MNX group, 16% in OF group and 73% in GFM-DA+OF group. In GFM-DA gel 
treated subjects this percentage was 62% in comparison with 27% in the drugs-only treated subjects (P=0.003). Similar results 
were obtained for the EPS scores. The GFM-DA gel was very well tolerated. Conclusion: Adding a once-week application gel 
containing mimicking growth factors peptides, caffeine, taurine and an iron-chelating complex to standard AGA drugs treatments 
increases significantly the clinical efficacy. The greatest effect was observed when the gel was added to oral finasteride treatment. 
(Trial Registration Number: ISRCTN10404684)

Keywords: Androgenic alopecia; Randomised study; 
Minoxidil; Finasteride; Mimicking growth factors; Caffeine; 
Taurine

Introduction 
Androgenic Alopecia (AGA) is a common hair disorder 

affecting both men and women, with a great impact on quality of 
life and self-esteem [1]. Topical minoxidil and oral finasteride are 
the only drugs approved as first-line pharmacological treatment 
for AGA and female AGA (FAGA) [2]. However, adjuvant 
strategies with non-pharmacological products could increase the 
clinical efficacy of anti-AGA drugs [3]. A topical gel containing 
oligopeptides with growth-factor mimicking activities, caffeine, 
taurine, and a lactoferrin-based iron-chelating complex has been 
recently available (GFM-DA gel). This product has shown to 
improve the clinical efficacy of Platelet-rich-plasma treatment 
in AGA subjects [4]. So far, no data are available regarding the 
effect of this product on the clinical efficacy in AGA when used in 
combination with topical minoxidil or oral finasteride.

Study Aim

We evaluated the efficacy of the GFM-DA gel as add-on 
treatment (one 12.5 ml application per week) in subjects with 
AGA/FAGA using topical 5% minoxidil (T-MNX) 1 ml twice 
daily or oral 1 mg daily finasteride (O-F) in comparison with drugs 
treatment alone (T-MNX or O-F).

Subjects and Methods
Study Design

We performed a single centre, prospective, controlled, randomized, 
4-arm, assessor-blinded, 6-month trial.

Subjects

Fifty-eight subjects (27 men and 31 women) (mean age 38±12 
years) with AGA/FAGA (Grade III-IV-V of Norwood-Hamilton 
scale or Ludwig scale Grade I or II) participated in the trial, after 
their written informed consent. The main inclusion criteria were 
adult men or women with mild forms of AGA or FAGA candidates 
for drug treatment (topical minoxidil 5% in men or women; or 
oral finasteride 1 mg/daily for men or post-menopausal women). 
Exclusion criteria were inflammatory scalp skin conditions, iron 
deficient anaemia, positive history of minoxidil or finasteride 
treatments in the previous 6 months before enrolment in the 
present study. The subjects were randomly assigned to one of 
these four treatment groups: Group 1: GFM-DA+T-MNX (n=17); 
Group 2: GFM-DA+O-F (n= 15); Group 3: T-MNX alone (n=14) 
and Group4 O-F alone (n=12). Only menopausal women could 
be randomised in finasteride groups (group 2 and 4). Women in 
reproductive age could be randomised only in groups 1 and 3. 

Ethical Issues

The study protocol, the subject information sheet, and 
informed consent form were reviewed and approved by the Ethics 
Committees of the Centre (approval October 2020, Study Code 
SBCLAB01/19). The study has been conducted in accordance 
with the GCP, the ethical principles deriving from the Helsinki 
Declaration16 and the current legislation on interventional studies. 
All subjects were informed regarding the nature of the study. The 
written informed consent was collected immediately after the due 
information about the objectives and methods of the study. Trial 
registration number was: ISRCTN10404684.

Outcomes of the study

The primary trial endpoint was the evolution of a 7-point 
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Global Photographic Assessment score, according to Iorizzo et al 
[5] (GPAS; from -3 to +3) from baseline to week 24, evaluated in 
a blinded fashion comparing the scores at week 24 in all GFM-DA 
treated subjects (GFM-DA+MNX and GFM-DA+OF; N=32) vs. 
drugs treatments alone (T-MNX and O-F; N=26). GPAS score was 
calculated for each participating subject using standardized high-
definition colour pictures of the scalp by an assessor unaware of the 
treatment allocation but knowing the temporal sequence (baseline, 
week 12 and week 24). In more details, the dermatologist compared 
photographs taken at baseline and at week 12 and 24, then rated the 
paired photographs separately based on 7-point scale: -3 = greatly 
decreased, -2 = moderately decreased, -1 = slightly decreased, 0 = 
no change, 1 = slightly increased, 2 = moderately increased, 3 = 
greatly increased. Secondary endpoints were: 1)the comparison of 
GPAS scores evolution at week 24 in the T-MNX alone group vs. 
the GFM-DA+T-MNX group; 2) the comparison of GPAS scores 
evolution at week 24 in the OF alone group vs. the GFM-DA+OF 
group; and 3) the evolution of a global physician 5-point (from 
-2 to +2) efficacy score (EPS) in each group and finally, 4) The 
percentage of subjects with a GPAS Score of +3 at week 24.

Statistical Analysis

Graph Pad Prism statistical software (version 9) was 
utilized for data analysis. Continuous variables were expressed 
as mean ± standard deviation (SD). The primary endpoint of the 
trial was the evolution of GPA score in comparison with baseline 
and between the groups. The paired t-test, the Wilcoxon test and 
the Mann-Whitney test were used, when appropriate, for the 
analysis of the study outcomes. According to the primary outcome 
of the trial (difference in GPA score at week 24 between GFM-
DA treated subjects and drugs-only treated patients), the sample 
size calculation was performed assessing a test hypothesis of 
superiority of GFM-DA treatment in comparison with drugs only 
treatment. With an effect size (Cohen’s d value) of 0.65, an alpha 
value of 0.05, and a power of 80%, with an allocation ratio of 
1:1, a total of at least 60 subjects (30 in group GFM and 30 in 
drugs only group) should be enrolled to detect this difference. 
This effect size represents a clinical improvement of 10% in the 
7-point GPAS scale. Therefore, we decided to enrol 15 subjects 
per group, planning to have a total of 4 groups (Minoxidil alone, 
minoxidil plus GFM-DA, oral finasteride alone and oral finasteride 
plus GFM-DA). The sample size was calculated using G-Power 
statistical software version 3.9 (Kiel, Germany). A p value of 
<0.05 was considered significant. Analysis was performed based 
on “intention-to-treat” principle. Randomization list was generated 
using a dedicated statistical software (Randomization-it!).

Results
All but one subjects concluded the trial. Figure 1 shows the 

study flow. The Table reports subjects’ characteristics at baseline. 
In comparison with baseline, after 24 weeks, a significant increase 
of GPAS was observed in all groups, mean±SD: 2.2±0.7 in T-MNX; 
1.9±0.9 in O-F; 2.4±0.7 in GFM-DA+T-MNX and 2.7±0.4 in 
GFM-Da+O-F groups. Regarding the primary endpoint of the trial, 
at week 24, in the group of all GFM-DA-treated subjects (N=32) 
the GPAS score was significantly greater in comparison with the 
drug-only treated group (N=26) (2.6±0.5 vs. 2.2±0.6; absolute 
difference 0.4; 95% CI of the difference: from 0.05 to 0.8; p=0.023) 
(Figure 2). No difference in clinical efficacy was observed between 
T-MNX and GFM-DA+T-MNX groups, even if the GPAS score 
was a little be higher in the combination group vs monotherapy 
(2.4 vs. 2.2), whereas GFM-DA significantly increase the clinical 
efficacy in O-F treated subjects in comparison with O-F alone 
(2.7 vs. 1.9; P=0.001). Figure 3 shows the evolution of GPAS in 
the four study groups. Similar results were obtained for the EPS 
scores. EPS score was 2.3±0.4 in T-MNX, 2.4±0.6 in GFM-DA+T-
MNX, 2±0.7 in OF and 2.7±0.4 in GFM-DA+OF. EPS score in 
GFM-DA treated group was 2.5 and in drug-only treated subjects 
2.1 (mean difference 0.4; 95% CI of the difference: from 0.05 to 
0.7; p=0.023). The efficacy of GFM-DA gel was similar in men 
and women (GPAS 2.5 in both groups). At week 24, the percentage 
of subjects with a GPA score of +3 (very good improvement) 
were 43% in MNX group, 56% in the GFM+MNX group, 16% 
in OF group and 73% in GFM+OF group. In GFM-DA gel treated 
subjects (N=32) this percentage was 62% in comparison with 
27% in the drugs-only treated subjects (N=26). This difference 
was statistically significant (P=0.003, Chi-square test) (Figure 4). 
Figure 5 reports pictures of the scalp of four subjects, one for each 
treatment group. The gel was very well tolerated. No local side 
effects were reported.

Group N Age, mean Sex AGA/FAGA 
Grade (%)

Group 1
GFM-T-MNX 17 36 8 women

7 men
III (60%)
II (40%)

Group 2
GFM-OF 15 39 7 women

8 men

IV (5%)
III (55%)
II (40%)

Group 3
T-MNX 14 38 8 women

7 men
III (65%)
II (35%)

Group 4
OF 12 37 7 women

8 men
III (50%)
II (50%)

Table 1: Subjects’ characteristics at baseline.
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Figure 1: Trial Flow Diagram.

Figure 2: Primary Outcome: Evolution of GPA Score (GPAS) in GFM-DA gel treated subjects (N=29) and drug-only subjects (N=29). 
At week 24 the difference is statistically significant (P=0.023).
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Figure 3: Secondary outcome: Evolution of GPA Score (GPAS) in the four groups (OF: oral finasteride, T-MNX: topical minoxidil; 
T-MNX+GFM-DA: topical minoxidil plus GFM-DA gel once a week; OF+GFM-DA: oral finasteride plus GFM-DA gel once a week). 
At week 24 the difference between OF+GFM-DA group and OF group is statistically significant (P=0.01).

Figure 4: Percentage of subjects with GPA Score of +3 (very good improvement) at week 24 (OF: oral finasteride, T-MNX: topical 
minoxidil; T-MNX+GFM-DA: topical minoxidil plus GFM-DA gel once a week; OF+GFM-DA: oral finasteride plus GFM-DA gel once 
a week).
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Figure 5: Picture of 4 subjects (baseline, week 12 and 24) for each allocation group (G1,G2,G3 and G4).

Discussion
Our trial supports the concept that adjuvant topical treatment 

with a gel containing caffeine, taurine, iron-chelating complex and 
a mix of growth factors mimicking oligopeptides, applied one 
weekly, increase the clinical efficacy in subjects with AGA/FAGA 
treated with specific anti hair loss drugs such as topical minoxidil 
or oral finasteride. The greater additive effect was observed 
in subjects treated with oral finasteride whereas the beneficial 
additive effect in minoxidil treated subjects was marginal or 
moderate. The tested gel contains caffeine. Caffeine used topically 
can increase intracellular cAMP concentrations [6], resulting in 
stimulatory effects on cell metabolism and proliferation [7]. In 
vitro studies have shown that caffeine prolonged the duration of 
the anagen phase and counteracted testosterone-induced TGF-β2 
protein expression in hair follicles [8]. In both males and females, 
IGF-1 protein expression was potentiated by caffeine, promoting 
anagen phase [9]. A caffeine containing lotion has demonstrated 
in a randomised double blind trial similar efficacy of topical 
minoxidil in AGA subjects [10]. This gel contains also taurine. 
Taurine is a beta-amino acid produced by methionine and cysteine 
metabolism [11]. It is involved in a variety of physiological 

functions, including immunomodulatory and antifibrotic [12,13]. 
Taurine has a specific tropism for the hair bulb [14]. In vitro 
studies have shown that taurine can counteract the negative effect 
of TGF-beta on hair growth [15]. In vitro, taurine prolongs the 
survival rate of human hair follicles [16]. The test gel also contains 
three components with iron chelating activity (lactoferrin [17], 
EDTA and sodium gluconate). The hypoxia-inducible factor-
1a (HIF-1α) may counteract hair loss [18]. Its activity could 
be blocked by iron molecules [19]. When iron at scalp level is 
chelated the HIF-1α activity is enhanced [20]. This could represent 
a rational for the topical use of chelating substances in the strategic 
therapeutic approach of hair loss. Finally, this gel contains a mix of 
four high-purified, growth factors-like polypeptides (octapeptide 
2, acetyl decapeptide 3, oligopeptide 20 and copper tripeptide). 
Copper tripeptide has anti-inflammatory, antioxidant and blood 
vessel growth promoting action [21]. In addition, it can increase 
the activity of FGF (Fibroblast Growth Factor) and VEGF [22]. 
Interestingly, copper tripeptide decreases the secretion of dermal 
fibroblasts TGF-β, a pro catagen factor [23]. Finally, copper 
tripeptide can also interfere with the activity of 5-α-reductase, 
therefore reducing the production of DHT [24]. This peptide is 
also able to stimulate the production of decorin [25]. Decorin, 
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at scalp level, improves the anagen phase and consequently hair 
growth [26]. The acetyl decapeptide is a synthetic peptide that 
mimics the action of two growth factors: the keratinocyte growth 
factor (KGF) and the epidermal growth factor (EGF), which acts 
on the follicle, promoting the anagen growth phase, through an 
antiapoptotic effect, maintaining the biochemical activity of the 
bulge stem cells [27]. Octapeptide 2, can promote hair growth, to 
reduce apoptosis and to increase keratinocyte proliferation [28]. 
Androgenic alopecia is a common disorder affecting both men 
and women altering hair growth [29]. The only pharmacological 
treatments approved for AGA/FAGA are topical minoxidil at 
2 or 5% concentration applied twice daily and oral finasteride 1 
mg daily [30]. More recently a topical formulation of finasteride 
0.25% was approved for the treatment of AGA in adult men [31]. 
Recent data also support the use of oral minoxidil in AGA treatment 
[32]. However, both drugs, used topically or orally possess side 
effects and are effective in less than 50% of treated patients [33]. 
Controlled trials report clinical success (moderate or good hair 
growth) in up to 30-39% of subject with both topical minoxidil 
and oral finasteride after 48 weeks of treatment [34-36]. Therefore, 
there is a margin for clinical improvement in the pharmacological 
strategic treatment approach of AGA/FAGA and the present study 
has addressed this specific question. Some limitations should be 
taken in account in evaluating our results. First, this trial was not 
a double-blind study. To increase the internal validity of the trial 
results, we decided however to adopt an assessor-blinded approach 
in evaluating the main clinical efficacy outcomes of the study 
(evolution of GPA score). Another limit of the present trial is the 
relatively small sample size (58 patients in total). However, taking 
in account previous trials, we have performed a specific sample size 
calculation which justifies the number of subjects we have enrolled 
in the trial. Finally, the study duration of our trial (6 months) could 
be considered too short for obtaining the full therapeutic potential 
of drug treatments, especially for the finasteride treated subjects. 
However, the main objective of our study was to evaluate if the 
efficacy of the combination strategy could offer in the medium 
term (i.e., 6 months) a better clinical outcome, which could help 
both the dermatologist and the patient to have a good compliance/
adherence to the therapy, further improving the results in the long 
term.

Conclusion
Adding a once-week application gel containing mimicking 

growth factors peptides, caffeine, taurine and an iron-chelating 
complex to standard AGA drugs treatments increases significantly 
the clinical efficacy. The greatest effect was observed when the gel 
was added to oral finasteride treatment.
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