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ABSTRACT

Background and trial objectives: A new propylene glycol (PG)-free 5% minoxidil (PG-Free-Mnx) lotion has been recently commercialized. 
Clinical efficacy and local tolerability have been, so far, documented in a limited number of patients. The aim of this study was to evaluate 
the clinical efficacy, cosmetic acceptability, and local tolerability of 6-month application of this new PG-Free Mnx lotion in a real-life 
situation.

Materials and methods: The NOMINAL (NO-PG MINoxidil reAL life study) trial was performed in 22 out-patients Italian dermatology 
clinics. A total of 196 subjects of both sexes with a diagnosis of AGA/FAGA were enrolled in the trial, after their written informed 
consent. PG-Free-Mnx lotion was applied 1 ml twice daily for 6 months. Clinical efficacy was evaluated in an open fashion in all 
the enrolled subjects with a 5-grade scale score (from-2: severe worsening, to +2: very good improvement in comparison with baseline 
condition). In a subgroup of subjects (n=60) an assessor-blinded clinical efficacy evaluation has been also performed using high definition 
standardized and coded scalp global pictures at baseline, and after 6 months by an assessor unaware of the temporal sequence using 
a 3-grade score (from 0: no improvement to 3: very high improvement). Cosmetic acceptability evaluation was assessed using a 7-item 
questionnaire using a 10-point scale score, with score 1meaning not at all and score 10 meaning the worst possible condition. Cosmetic 
acceptability and clinical efficacy were evaluated after 12 and 24 weeks of treatment. Global tolerability, assessed at week 24, was evaluated 
with a 4-grade scale score (from -1: very low tolerability to +2: very good tolerability). 

Results: All but seven (3.6%) subjects concluded the study. Clinical efficacy scores (open evaluation) were 0.8 ± 0.7 and 1.0 ± 0.7 at 
week 12 and 24, respectively. Good or very good clinical response (score +1 or +2) at week 12 and week 24 was observed in 64% and 
74% respectively of the subjects with a similar response in women (75%) and men (73%). Baseline severity of AGA/FAGA was inversely 
correlated with the clinical response with a better outcome in subjects with AGA type II in comparison with subjects with types III/
IV AGA. The clinical efficacy was confirmed by the assessor-blinded evaluation of the subgroup of 60 subjects’ pictures at baseline 
(clinical score at baseline: 0.2 ± 0.4 vs. 1.8 ± 0.7 after 6 months; p=0.0001; absolute mean difference: 1.6; 95% CI: 1.1 to 2.0). Cosmetic 
acceptability score mean values were always <2 at each time-point evaluation, demonstrating good or very good acceptability. Global 
Tolerability score mean ± SD value was 1.7 ± 0.4 with 94% of the subjects reporting good or very good tolerability with no differences 
between men and women. No subjects reported severe or very severe (Tolerability score>7) burning, itching or redness sensations.

Conclusion: This new PG-free lotion shows, in real-life conditions, a very good cosmetic acceptability and tolerability profile. Clinical 
efficacy, evaluated both in open and assessor-blinded fashions, was also documented, and it was in line with the available data of 
traditional Mnx formulations with propylene glycol. 
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INTRODUCTION

Minoxidil (Mnx) is a topical drug indicated for the treatment of 
androgenic alopecia and  female androgenic alopecia (AGA/
FAGA) both in men and women [1]. Mnx can counteract the sex 
hormone-dependent miniaturization process of hair follicle which 
characterizes AGA physiopathology [2]. The Mnx molecule could 
exert a vasodilation effect with a consequent positive action on the 
microcirculation of the scalp but at the same time favouring the cell 
cycle and cell proliferation, favouring at the hair follicle the anagen 
phase [3]. The clinical efficacy of Mnx in AGA is maintained only 
if the treatment is continued [4]. Therefore, long-term tolerability 
and safety are crucial aspects of AGA therapy with topical Mnx. 
Mnx 5% and 2% lotions commonly contain propylene glycol (PG), 
a solvent component able to enhance Mnx water solubility [5,6]. 
PG is also a penetration enhancer of Mnx molecule, therefore 
contributing to the clinical efficacy [7]. PG could have, especially 
in the long-term, a negative effect on the skin barrier function. 
Several adverse reactions due to PG have been documented, like 
allergic contact dermatitis (6% of treated subjects), scalp dryness, 
irritation, burning and redness in subjects treated with classical 
PG-containing Mnx lotions [8]. The latter can be observed in up 
to 30% of Mnx-treated patients [9]. Rossi et al. in a recent review 
have reported that scalp pruritus and scaling are the most common 
side effects of Mnx lotions treatments [10]. A new propylene glycol 
(PG)-free 5% minoxidil (PG-Free-Mnx) lotion has been recently 
commercialized. Clinical efficacy and local tolerability have been, 
so far, documented in a limited number (n=30) of patients [11]. 
The aim of this study was to evaluate the clinical efficacy, cosmetic 
acceptability, and local tolerability of the 6-month application 
of this new PG-Free Mnx lotion in a real-life situation in a large 
sample of subjects.

SUBJECTS AND METHODS 

Study design

The NOMINAL (NO-PG MINoxidil reAL life study) trial was a 
prospective multi centre open trial with an assessor-blinded efficacy 
evaluation, performed between January 2020 and February 2021, 
in 22 out-patients dermatology clinics which have enrolled, after 
their written informed consent, a total of 196 subjects of both sexes 
(106 men and 90 women, mean ± SD age 41 ± 15) with a diagnosis 
of mild to moderate AGA/FAGA. 

Subjects: Men and women eligible for the inclusion in the trial 
were 18-65 years old with mild to moderate AGA/FAGA. Mild 
to Moderate AGA/FAGA was defined for men as a score of II-V 
on the Hamilton-Norwood scale [12] and as a score of I3-4 and 
II1-2 on the Ludwig Scale [13] for women. Subjects should be in 
good general health condition with no clinical evidence of systemic 
illnesses. PG-Free-Mnx lotion was applied 1 ml twice daily for 6 
months on the scalp. The study was planned for the inclusion of at 
least 150 subjects.

Study objectives: The clinical efficacy was evaluated in an open 
fashion in all the enrolled subjects with a 5-grade scale score (from-
2: Severe worsening, to +2: Very good improvement). In a subgroup 
of subjects (n=60) an assessor-blinded clinical efficacy evaluation 
has been also performed using high definition standardized and 
coded pictures at baseline, and after 3 months by an assessor 
unaware of the temporal sequence using a 3-grade score (from 
0: No improvement to 3: Very high improvement). The subject’s 
cosmetic acceptability evaluation was assessed using a 7-item 

questionnaire using a 10-point scale score with score 1 meaning 
not at all and 10 the worst possible condition. The 7-item questions 
were: 1) Application of the product is problematic; 2) After 
applying the product you noticed that the hair is more greasy; 3)
After applying the product, you observed the presence of residues; 
4)After applying the product, your skin feels drier; 5)You noticed 
the appearance of itching; 6)You have noticed the onset of burning; 
7)You have noticed redness at the application site. Clinical efficacy 
and cosmetic acceptability were evaluated after 12 and 24 weeks of 
treatment. Global tolerability, assessed at week 24, was evaluated 
with a 4-grade scale score (from -1: Very low tolerability to +2: Very 
good tolerability).

Statistical analysis: Statistical analysis was performed using 
Graph Pad Prism statistical software ver. 9.1 (La Jolla, CA, USA). 
Continuous variables were expressed as mean ± SD. The paired 
t-test and the Wilcoxon test were used for the analysis of the study 
outcomes. A P-value of <0.05 was considered significant. A formal 
calculation of sample size was not performed. For the clinical part 
of the study, the aim was to enrol at least 150 subjects. 

RESULTS

Table 1 shows the subjects’ clinical and demographic characteristics 
at baseline. All but 7 (3.6%) subjects concluded the study. The 
reasons for these premature conclusions of Mnx lotion treatment 
were not related to reduce tolerability or safety issues. Clinical 
efficacy scores were 0.8 ± 0.7 and 1.0 ± 0.7 at week 12 and 24, 
respectively. Good or very good clinical response (score +1 or +2) at 
week 12 and 24 was observed in 64% (95% CI from 57% to 70%) 
and 74% (95% CI from 67% to 80%) of the subjects, respectively 
with a similar response in women (75%) and in men (73%) (Figure 
1). Baseline severity of AGA/FAGA was inversely correlated with 
the clinical response with a better outcome in subjects with AGA 
types II in comparison with subjects with types III/IV AGA. The 
clinical efficacy was confirmed by the assessor-blinded evaluation 
of the subgroup of 60 subjects’ pictures at baseline (clinical score 
at baseline: 0.2 ± 0.4 vs. 1.8 ± 0.7 after 6 months; p=0.0001; 
absolute mean difference: 1.6; 95% CI: 1.1 to 2.0) (Figure 2). 
Figure 3 documents some global scalp pictures, utilized for the 
assessor-blinded subgroup evaluation, before and after treatment 
with the lotion in 6 subjects. Cosmetic acceptability score mean 
values were always <2 at each time-point evaluation, demonstrating 
good or very good acceptability. Global Tolerability score mean ± 
SD value was 1.7 ± 0.4 with 94% of the subjects reporting good 
or very good tolerability with no differences between men and 
women. Interestingly scalp irritation and low tolerability in this 
sample were reported in 2 subjects only (1%). Moderate or intense 
itching has been reported in 11% of treated subjects. The moderate 
or intense burning sensation was reported by 5.6%. No subjects 
reported severe or very severe (Tolerability score >7) burning, 
itching or redness sensations. No serious side effects were reported. 
No dropped out subjects because of drug-related local intolerance 
were observed.

Table 1: Subjects’ demographic and clinical characteristics at baseline.

 Men Women

Number 106 90

Age, mean ± SD 35 ± 15 46 ± 16

Alopecia severity

Hamilton scale (men), n (%)
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N2 36 (34%)

 N3 54 (51%)

N4 16 (15%)

Ludwig scale (women) n (%)

L1

 

37 (41%)

L2 35 (39%)

L3 18 (20%)

Duration of alopecia (years) 2.3 1.5

DISCUSSION

AGA and FAGA are common chronic dermatological conditions 
with a relevant impact on self-esteem and quality of life of the affected 
subjects [14]. The only approved pharmacological treatments are 
topical minoxidil and finasteride [15]. Both treatments should be 
used chronically to maintain the improvement in hair count [16]. 
The NOMINAL trial has demonstrated that in real-life condition 
in a population of more than 190 subjects 6-month treatment 
with PG-free 5% Mnx lotion is effective, well-tolerated with a 
good cosmetic acceptability. Topical minoxidil is the mainstay 
pharmacological treatment for androgenic alopecia both in men 
and women [17]. The specific mechanism of action of topical 
minoxidil remains however to be fully explained. Mnx can positively 
affect follicular cells, enhancing hair growth and at the same time 
reducing hair loss [18]. Mnx solutions generally contain ethanol, 
water, and propylene glycol (PG). PG favours the penetration 
of Mnx through the skin, but this is due to alteration of skin 
barrier function [19]. Therefore, PG could induce skin irritation, 
especially in the long-term treatment. Subjects treated with Mnx 
PG-containing lotions can suffer of skin irritation, itch and allergic 
contact dermatitis causing the interruption of the treatment [20]. 
Skin irritation is observed in up to 5% of subjects treated with 
Mnx foam, a formulation not containing propylene glycol [9]. 
Moderate-intense itching is reported in 25%-30% of Mnx classical 
lotion. A new propylene glycol (PG)-free 5% minoxidil (PG-Free-
Mnx) lotion has been recently commercialized. Clinical efficacy 
and local tolerability have been documented in a prospective open-
label study in 30 subjects with AGA [11]. The NOMINAL trial has 
evaluated clinical efficacy, cosmetic acceptability, and tolerability in 
a real-life condition in more than 190  AGA/FAGA subjects. Some 
limitations should be taken in account in evaluating the results of 
our study. The study design was a prospective open not controlled 
trial. However, the NOMINAL trial should be considered as a 
“real-life” study evaluating the tolerability and the cosmetic impact 
of this new MNX formulation in the every-day clinical condition. 
In addition, the clinical efficacy was also evaluated in a subgroup 
(n=60) of patients with an assessor-blinded evaluation, increasing 
the internal validity of the results obtained.

CONCLUSION

This new PG-free Mnx lotion shows, in real-life conditions, a 
very good cosmetic acceptability and tolerability profile. Clinical 
efficacy, evaluated both in an open and assessor-blinded fashion, 
was also documented, and it was in line with the available data of 
traditional minoxidil formulations with propylene glycol.
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Figure 1: Percentage of subjects with good or very good clinical 
response (score 1 or 2) during PG-free minoxidil lotion treatment. Open 
evaluation in comparison with baseline (n=196).

Figure 2: Clinical efficacy score (0: No improvement to 3: Very high 
improvement). Assessor-blinded evaluation (n=60). P=0.0001 week 24 
vs. baseline.

Figure 3: Global pictures of scalp of 6 subjects (A: Baseline; B: Week 24).

Previous treatments N (%) 17 (16%) 20 (22%)
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