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Abstract 

Background: Androgenetic alopecia (AGA) is a common skin disease characterized by gradually 
miniaturized hair follicles, which manifests as progressive hair thinning and produces a bald 
appearance. Currently, finasteride is approved by the Food and Drug Administration (FDA) for the 
treatment of AGA, but its efficacy remains poor in some patients. 

Summary: Compared to finasteride, oral dutasteride has better efficacy and similar tolerability, and 
most adverse events are mild and reversible, making it an effective option for AGA, but its sexual 
adverse events and potential psychiatric risks still need to be concerned. Mesotherapy with 
dutasteride and microneedling combined with dutasteride solution can reduce adverse events 
caused by oral medication and exhibit certain efficacy, but standardized treatment protocols and 
large-scale clinical trials are still needed in the future. Liposomes or nanoparticles of dutasteride are 
under development and may become an efficient topical formulation.  

Key Messages: We have summarized the efficacy and adverse events of dutasteride in treating AGA 
under different administration methods and the promise of novel topical drug carriers. 
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Introduction 

Androgenetic alopecia (AGA) is a common disease of multifactorial inheritance characterized by 
progressive hair loss. In male patients, AGA manifests itself as a receding frontal hairline and (or) 
progressive reduction and thinning of hair on the scalp, also known as male pattern baldness[1]. In 
female patients, AGA is characterized by progressive reduction and thinning of hair without receding 
of the frontal hairline, also known as female pattern hair loss[2]. The prevalence of AGA was 
reported to be 50% in Caucasian men and 19% in Caucasian women[3, 4]. In China, the prevalence of 
male AGA was 21.3%, while for females, it was 6.0%[5]. The prevalence of AGA was 14.6% in African 
men and 3.5% in African women[6]. Asian and African populations had a lower prevalence than 
Caucasians. The results above indicate that there are racial differences and regional differences in 
the prevalence of AGA. 

The primary pathogenesis of AGA is that 5α-reductase converts testosterone into 
dihydrotestosterone (DHT), which binds to the androgen receptor, thus inhibiting the Wnt/β-cyclin 
signaling pathway, and reducing the role of papilla cells in inducing and sustaining hair growth[7]. 
Eventually, genetically susceptible hair follicles are gradually miniaturized and terminal hairs grown 
from them are replaced by vellus hairs[8]. At the same time, the dynamics of the hair cycle change: 
the duration of the anagen phase gradually decreases, while the telogen phase increases. The 
duration of the anagen phase determines the length of the hair, so the new anagen hairs become 
shorter, gradually producing a bald appearance[9]. 

There are three isozymes of 5α-reductase: type I, type II, and type III. Type I and type II have been 
isolated from the scalp of AGA patients[10]. Type III mRNA expression has also been detected in 
anagen hairs[11]. Dutasteride and finasteride are both 5α-reductase inhibitors (5ARIs).  Currently, 
only two drugs, topical minoxidil and oral finasteride, have been approved by the FDA for the 
treatment of AGA. The FDA has approved a dose of 0.5 mg/d of dutasteride for the treatment of 
benign prostatic hyperplasia (BPH) [12], but for male patients with AGA, only South Korea and Japan 
have approved the use of dutasteride[13][14]. Finasteride selectively inhibits type II 5α-reductase, 
while dutasteride inhibits type I and type II 5α-reductase. Finasteride (5 mg/d) can reduce scalp DHT 
by approximately 41%, while dutasteride (0.5 mg/d) can reduce scalp DHT by approximately 51%[15]. 
Another study measured the concentration of medication and DHT in the hair and found that 
finasteride and dutasteride reduced hair DHT levels by approximately 64% and 92%, respectively[16]. 
Therefore, for patients with AGA who do not respond well to finasteride, dutasteride may be a better 
option. 

Methods 

We performed a Medical Subject Heading (MeSH) search in the PubMed database using the terms 
"androgenetic alopecia" and "dutasteride". Since dutasteride was approved by the FDA for medical 
use in 2001, the publication year range for the literature search was from 2000 to February 2024.  
We searched for 183 articles and finally included 40 articles, and the selection process is shown in 
Figure 1. 

Results 

Pharmacology of dutasteride 

Dutasteride can form a stable enzyme complex with 5α-reductase isozymes, thus inhibiting the 
conversion of testosterone to DHT. Dutasteride at a dose of 0.5 mg/d can reduce serum DHT levels 
by approximately 92%, while finasteride at 5 mg/d can reduce serum DHT levels by approximately 
73%[15]. Due to the participation of 5α-reductase in the synthesis of neurosteroids such as 3α,5α-
tetrahydroprogesterone (3α,5α-THP) and tetrahydrodeoxycorticosterone (THDOC), dutasteride can 
also have inhibitory effects on their production[17]. 
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Absorption: After taking a 0.5 mg soft capsule, the maximum blood concentration (Cmax) of 
dutasteride is averaged at 1.27 ng/ml, occurring between 1-3 hours. Absolute bioavailability in 
healthy individuals is approximately 60% (range: 40%-94%)[18]. Distribution: Dutasteride is widely 
distributed in the human circulation and has a high binding affinity to plasma albumin (99%) and α-1 
acid glycoprotein (96.6%)[18]. Metabolism and Excretion: Dutasteride is extensively metabolized in 
the liver by the cytochrome P450 (CYP) isoenzymes CYP3A4 and CYP3A5. There are 5 metabolites in 
human serum: 3 main metabolites (4'-hydroxydutasteride, 1,2-dihydroxydutasteride, 6-
hydroxydutasteride) and 2 minor metabolites (6,4'-dihydroxydutasteride, 15-hydroxydutasteride). 
Due to its long half-life, dutasteride remains detectable in serum (>0.1 ng/mL) for 4-6 weeks after 
discontinuation of therapy. The terminal elimination half-life of dutasteride in steady state is 
approximately five weeks[18]. Men treated with dutasteride should not donate blood until at least 
six months after discontinuation of the drug to prevent the use of dutasteride in pregnant women 
receiving blood transfusions[15]. Feces is the main mode of excretion of dutasteride and its 
metabolites[18]. 

Efficacy and adverse events of oral dutasteride 

1. Efficacy 

There are four double-blind, randomized, placebo-controlled trials[15, 19-21] and one prospective, 
evaluator-blinded, open-label, randomized controlled trial[22] using average changes in target area 
hair count as the efficacy endpoint. To compare the efficacy of different trials, we standardized the 
units for average changes in target area hair count before and after 24 weeks of treatment to " 
number of hairs/cm2" (shown in Table 1). At week 24, the increase in hair count in the 0.5 mg 
dutasteride group was superior to the finasteride group[15, 19, 22], while the 0.1 mg dutasteride 
group was similar to the finasteride group[15, 19], and the treatment groups were significantly better 
than the placebo group[15, 19-21]. For the increase in the placebo group in Table 1, the researchers 
believed that it may be related to the season; Many of the subjects in that trial were enrolled in early 
spring, and the percentage of scalp anagen hair peaked at more than 90% in March and then 
gradually declined[20]. In terms of global photographic assessment, the panel of experts (composed 
of dermatologists) evaluated scalp vertex and frontal photographs before and after 24 weeks, and 
concluded that the 0.5 mg dutasteride group was superior to the finasteride group[15, 19, 22] and 
that all treatment groups were superior to placebo group[15, 19-21]. In terms of subjects’ self-
assessments, the researchers scored using the Hair Growth Index and Hair Growth Satisfaction Scale 
or similar questionnaires. In the 24th week, several studies suggested that the 0.5 mg dutasteride 
group was superior to the finasteride group[19, 22], and only one study found it not superior to the 
finasteride group[15], in which the finasteride group received a dose of 5 mg/d. The other studies 
used a dose of 1 mg/d. Each treatment group was superior to the placebo group[15, 19-21]. 

In a prospective open-label study of 120 AGA patients treated with 0.5 mg dutasteride for 52 weeks, 
the average hair count, hair width and global photographic assessment (vertex and frontal of the 
scalp) improved from baseline at weeks 26 and 52, and the proportion of patients with improvement 
ranged from 76% to 85%. The improvements in hair width and terminal hair count at week 52 
continued compared with week 26[23]. In a retrospective study of 26 male patients with AGA who 
took 0.5 mg dutasteride orally for more than 52 weeks, 84.62% of the patients self-reported 
improvement or maintenance[24]. Another retrospective study included 42 patients with AGA who 
only took dutasteride 2-7 times a week for at least 12 months, and researchers found that efficacy 
was associated with a higher frequency of medication through a comparison of overall hair 
appearance[25]. 

A 6-month retrospective study included 246 patients with AGA who received 1 mg finasteride and 
249 patients who received 0.5 mg dutasteride orally. By evaluating photos before and after 
treatment, the researchers concluded that dutasteride was superior to finasteride in improving the 
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overall appearance of hair[26]. In another retrospective study with an observation period of more 
than three years, researchers concluded that the 0.5 mg dutasteride group (n=250) was superior to 1 
mg finasteride group (n=285) in improving the clinical grade of AGA in men (Basic and specific 
classification)[27]. Furthermore, a retrospective study included 99 male AGA patients who used 
dutasteride for more than five years. The researchers scored clinical photos of the frontal and vertex 
of the scalp, concluding that using 0.5 mg of dutasteride for at least 5 years is a safe and effective 
treatment that can provide good results for male AGA patients[28]. 

A study included 35 patients with AGA who did not show a significant clinical improvement after six 
months of finasteride treatment (1 mg/d). They received treatment with dutasteride at a dose of 0.5 
mg/d for six months. Compared to finasteride treatment, hair density and thickness increased by 
10.3% (9 /cm2) and 18.9% (10μm), respectively. However, the study did not include a control group 
that continued to take finasteride[29]. 

2. Adverse events 

2.1. Sexual adverse events 

Since DHT plays a key role in erectile physiology, including activation of nitric oxide synthase and 
increased blood flow to penile tissue, inhibition of 5α-reductase by finasteride or dutasteride leads to 
erectile dysfunction. Furthermore, deficiency or reduced levels of DHT can cause the death of 
smooth muscle cells in the penile trabeculae, accompanied by increased deposition of connective 
tissue, resulting in structural changes in the penile tissue and hindering its compliance, ultimately 
leading to erectile dysfunction[30]. 

Four randomized, double-blind, placebo-controlled trials[15, 19, 20, 31] were conducted to compare 
the incidence of sexual adverse events (AEs) between treatment groups and placebo groups, one of 
which was unblinded after 24 weeks and changed to open-label dutasteride[31] (shown in Table 2). 
Sexual AEs included altered libido, impotence, ejaculation disorders, breast enlargement and breast 
tenderness[19]. The incidence of sexual AEs in the dutasteride group appeared to be similar to the 
finasteride group[15, 19], while the incidence of sexual AEs in the placebo group was similar to or 
lower than that in the treatment group[15, 19, 20, 31]. 

An open-label prospective 52-week study enrolling 120 patients with AGA taking 0.5 mg of oral 
dutasteride showed an overall incidence of 17% of drug-related AEs. Sexual AEs (15.8%) were the 
most common drug-related AEs, particularly erectile dysfunction and decreased libido. The incidence 
of most sexual AEs was high in the first six months and decreased in the subsequent six months. Of 
the 19 patients (15.8%) who reported AEs of sexual dysfunction, 6 patients (5%) were relieved during 
the 52-week treatment period; 13 patients (10.8%) achieved a recovery during the 6-month follow-
up period after discontinuation of treatment[23]. A single-center retrospective study lasting more 
than 12 months found that among 307 patients with AGA aged 18 to 79 years who were treated with 
dutasteride, sexual AEs occurred in 20 cases (6.5%) when the dose ranged from 1 to 7 tablets per 
week. Among the 12 patients who took 0.5 mg of finasteride 2-3 times a week, no sexual AEs were 
reported. Researchers suggest that this dose regimen can be used for patients with AGA who were 
concerned about sexual AEs[25]. 

In a 48-week study, the first 24 weeks were a randomized, double-blind, placebo-controlled study, 
and the last 24 weeks were open-label 0.5 mg dutasteride treatment. During the double-blind 
period, the incidence of sexual AEs in the dutasteride group (16%) was approximately twice that of 
the placebo group (8%); during the open-label period, the overall incidence of sexual AEs was lower 
(5%)[31]. All AEs were mild to moderate in severity and were considered related to treatment. Most 
sexual AEs occurred within the first three months of dutasteride treatment and resolved during or 
after study treatment. The mean International Index of Erectile Function (IIEF) Questionnaire- 
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Erectile Function domain scores remained stable in the placebo group during the first 24 weeks, 
while the dutasteride group showed a trend toward worse erectile function from baseline to double-
blind weeks 12 and 24[31]. 

In a 1-year randomized, double-blind, placebo-controlled trial, 99 healthy men were randomized to 
dutasteride (0.5 mg), finasteride (5 mg) or placebo orally once daily. At 26 weeks, total sperm counts 
in the dutasteride and finasteride groups decreased by 28.6% and 34.3%, respectively, compared to 
baseline. At 52 weeks, the total sperm count decreased by 24.9% and 16.2%, the semen volume 
decreased by 29.7% and 14.5%, and the sperm concentration decreased by 3.2% and 7.4%, 
respectively. Sperm motility was significantly reduced by 6% to 12% during both treatment and 
follow-up. Neither treatment had any effect on sperm morphology. The decrease in semen 
parameters was reversible after discontinuation of the drug[32]. 

2.2. Mental adverse events 

5α-reductase is involved in the production of neurosteroids[17]. Animal studies have shown that in 
the brain, 5α-reductase catalyzes progesterone into 5α-dihydroprogesterone (5α-DHP), which is 
further catalyzed by 3α-hydroxysteroid dehydrogenase (3α-HSD) into the potent neurosteroid 3α, 
5α-tetrahydroprogesterone (3α, 5α-THP). Neurosteroids have been shown to promote sexual 
maturation, antidepressant, and anxiolytic effects in animal studies[33]. 5ARIs can reduce 
neurosteroid production[34, 35]. 

In an open-label prospective study lasting 52 weeks, 120 patients with AGA received oral 0.5 mg 
dutasteride. The researchers used the Columbia Suicide Severity Rating Scale to assess suicidal 
tendencies. At week 52, a patient had suicidal ideation and two patients had depressive symptoms, 
which were considered as possibly AEs related to suicide[23]. A single-center retrospective study 
lasting 12 months found that among 307 patients with AGA aged 18 to 79 who received oral 
dutasteride treatment, three patients experienced mood disorders[25]. 

A meta-analysis has found that 5ARIs can increase the risk of developing depression, especially in 
patients with risk factors or a history of depression. Clinicians should consider this information 
carefully[36]. Another cohort study has shown that male patients aged 50 to 90 who undergo 5ARIs 
treatment may have an increased risk of developing depression, with no difference in risk between 
finasteride and dutasteride. Furthermore, neither of these medications has been associated with 
suicide[37]. 

2.3. Other adverse events 

In a case report, a 25-year-old man had taken 0.5 mg of dutasteride every other day to treat hair loss. 
After nine months, the patient developed cerebral venous thrombosis. The patient had no other 
prothrombotic conditions and was not taking any medications that could cause thrombosis. It is 
speculated that elevated estrogen levels caused by dutasteride may have led to the formation of the 
thrombus[38]. Two reviews proposed that DHT plays an essential role in liver physiology, pancreatic 
β-cell function and survival, eye function, prevention of dry eye, and kidney physiology. Therefore, 
inhibition of 5α-reductase with dutasteride or finasteride to reduce DHT biosynthesis may lead to 
non-alcoholic fatty liver disease, insulin resistance, type 2 diabetes mellitus, dry eye, potential renal 
dysfunction, and other metabolic dysfunctions[39, 40]. 

Efficacy and adverse events of mesotherapy with dutasteride 

Mesotherapy is a technique of intradermal injection of low doses of therapeutic agents and bioactive 
substances into the skin. Mesotherapy treatments increase the residence time of the drug in the 
affected area, allowing the use of lower doses and longer intervals, which could improve treatment 
outcomes and patient adherence[41]. 
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Three randomized, placebo-controlled trials[42-44] assessed the efficacy of mesotherapy with 
dutasteride by comparing photographs before and after treatment (shown in Table 3). Mesotherapy 
with dutasteride preparations is significantly superior to placebo[42-44]. However, all dutasteride 
preparations used in these three trials contained D-panthenol and biotin, which are thought to 
contribute to hair growth[45, 46]. A trial compared the efficacy of dutasteride preparations, 
dutasteride, and saline. The researchers found that the efficacy of the dutasteride preparation group 
was the best, while the dutasteride group was slightly better than the saline group[42]. 

Common AEs of dutasteride mesotherapy include pain during injection, headache, scalp tightness 
after injection[43, 44]. A randomized controlled trial involving 126 patients with female pattern hair 
loss showed that the incidence of pain in the treatment group and the control group was 82.6% and 
80%, respectively, and the incidence of headache was 22.1% and 30%, respectively. Scalp itching 
occurred only in the treatment group (3.5%)[43]. Uncommon AEs include frontal edema[47], 
angioedema-like contact dermatitis[48], and non-scarring alopecia[49]. A randomized controlled trial 
included 90 male patients who did not complain of sexual AEs, but the examination of semen in the 
treatment group showed a decrease in semen volume, sperm concentration, and sperm viability, but 
the change was not statistically significant. Systemic absorption of dutasteride after mesotherapy 
and the effect of absorption on spermatozoa is possible[42]. 

Microneedle combined with dutasteride solution 

Microneedling is a minimally invasive dermatologic procedure in which fine needles are rolled over 
the skin to puncture the stratum corneum. This treatment induces collagen formation, 
neovascularization, and growth factor production in the treated area[50]. A 20-week randomized, 
double-blind, placebo-controlled study included 34 male patients with AGA, comparing the efficacy 
of microneedling with topical 0.01% dutasteride solution with microneedling combined with topical 
saline solution in treating male AGA. Through overall photographic assessment, it was found that 
52.9% of men in the microneedling combined with the topical dutasteride solution group and 17.6% 
of men in the microneedling combined with the topical saline solution group showed a significant 
improvement. AEs such as erythema and scalp sensitivity, lasting ≤36 h, affected 88.2% of the 
microneedling combined with the saline solution group and 84.2% of the microneedling combined 
with the topical dutasteride solution group[51]. 

Dutasteride in patients with female pattern hair loss 

There is a case report of a 46-year-old woman with hair loss who showed no response to minoxidil 
and only limited improvement after finasteride treatment. Hair loss improved significantly after 
switching to 0.5 mg/d of dutasteride for six months, and no AEs were observed[52]. Another case 
report involved a 70-year-old woman with breast cancer who experienced diffuse hair loss after 
receiving estrogen suppression therapy. The patient showed improvement after taking 0.5 mg/d of 
dutasteride orally and using 5% minoxidil topically for three months. At month 18, the patient 
showed a significant improvement and no side effects were reported[53]. A retrospective study 
assessed the effectiveness of daily oral administration of 0.15 mg of dutasteride in 60 female 
patients with hair loss over three years. The results showed that 83.3% of  the female patients 
experienced an increase in hair thickness and 65.6% improved overall hair appearance based on 
photography assessment[54]. 

Transdermal drug delivery system of dutasteride 

Liposomes and nanoparticles are novel drug carriers. Liposomes are formulations that utilize vesicles 
formed by phospholipid bilayer membranes to encapsulate drug molecules, which have good 
biocompatibility, targeting, and long-lasting effects, improving drug stability while reducing drug 
toxicity[55]. Dutasteride is a highly lipophilic substance with poor water solubility. These 
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characteristics make it difficult to use dutasteride in conventional topical drug delivery systems for 
the scalp. However, nanoscale drug delivery systems would be ideal, as they can incorporate drugs 
within them while still being administered in an aqueous formulation. Furthermore, the nanoparticle 
system exhibits a natural tendency to adapt to the cavity of the hair follicle, and modulation of 
characteristics such as shape, surface charge, and aggregation state of nanoparticles can improve this 
targeting tendency[56, 57]. Considering that the site of action of 5ARIs for the treatment of hair loss 
is in the region of the hair follicle, as well as the natural tendency of nanoparticles to aggregate in 
structures of the skin appendage, the topical application of the nanoparticle system can improve the 
therapeutic outcome[56, 58]. There are studies on liposomes on mouse skin and lipid nanoparticles 
on pig ear skin that deliver dutasteride to the hair follicle, and both showed good targeting and drug 
stability[55, 59, 60]. 

Discussion 

Hair is an integral part of our identity and body image, and healthy hair has positive connotations for 
them. AGA can reduce the patient's satisfaction with their body image and their attractiveness to 
others[61]. A study conducted in several European countries found that among male participants 
aware of their hair loss, 43% were concerned about a decline in personal charm, 42% feared 
becoming bald, 37% worried about aging, 22% believed it had a negative impact on their social life, 
and 21% experienced depressive moods[62]. Another study assessed the quality of life of 400 AGA 
patients and 100 control subjects through the quality of life questionnaire. They found that patients 
with AGA had lower quality of life, overall satisfaction in the psychological, social, environmental and 
physical assessment domains compared to controls[63]. 

Only two drugs, minoxidil solution and finasteride, have been approved by the FDA for the treatment 
of AGA. A double-blind, randomized, placebo-controlled trial of finasteride included 1,879 patients 
aged 18 to 41 years with mild to moderate AGA. Overall clinical photographs showed that the 
proportions of improvement with 1 mg/d finasteride in the first and the second year were 48% and 
66%, respectively, compared to 7% in the placebo group[64]. Despite the significant efficacy of 
finasteride, 52% and 34% of patients with AGA did not improve after 1 and 2 years of treatment, 
respectively. A 5-year follow-up study divided AGA patients taking finasteride into groups with 
sufficient and insufficient efficacy based on scalp photography assessment scores. The study found 
that independent risk factors of insufficient efficacy were age at the start of treatment of 40 years or 
more and advanced classification of AGA[65]. 

Finasteride inhibits type II 5α-reductase, while dutasteride inhibits type I and type II 5α-reductase 
and has a stronger inhibitory effect. Changes in target area hair count, overall scalp photographic 
assessment, and subjects’ self-assessments show that the overall clinical efficacy of 0.5 mg/d 
dutasteride is superior to finasteride. In other words, dutasteride is superior to finasteride in 
promoting hair growth and increasing hair count and width. Two meta-analyses also support this 
conclusion[66, 67]. Currently, randomized controlled trials of oral dutasteride for the treatment of 
AGA are limited to 24 weeks. Larger and longer randomized controlled trials could be conducted in 
the future.  

AEs for dutasteride were predominantly sexual, with an incidence rate ranging from 2% to 16%, 
compared to 8% to 13.4% for finasteride (shown in Table 2). The most common sexual AEs are 
altered libido (primarily decreased libido), followed by impotence, ejaculation disorders, breast 
enlargement, and breast tenderness. Most sexual AEs occur in the early stages of treatment, with a 
decrease in incidence in the later stages. These sexual AEs are usually mild to moderate and may 
resolve during treatment or after discontinuation of the drug [31]. In a 4-year Phase III clinical trial of 
0.5 mg oral dutasteride daily for BPH, there was an overall decreasing trend in the incidence of the 
most common sexual AEs, such as decreased libido of 3.7% in the first year, 0.6% in the second year 
0.4% in the third year, and 0.1% in the fourth year[68]. Therefore, 0.5 mg/d dutasteride is well 
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tolerated in the long term. In addition, there was a similar downward trend in the rate of sexual AEs 
for finasteride treatment of AGA, which was 4.4% in the first year compared with 0.6% in the fifth 
year[69]. A meta-analysis showed that the number of available randomized, double-blind, placebo-
controlled trials and the total sample size in dutasteride studies for the treatment of AGA in men 
were limited and did not adequately determine the risk of AEs of dutasteride 0.5 mg/d for the 
treatment of AGA in men. Physicians should be aware and assess the potential for sexual dysfunction 
in patients treated with 5ARIs [70]. Some studies have also questioned the incidence and duration of 
sexual AEs, arguing that some studies derived sexual AEs only from interviews between researchers 
and patients without providing adequate objective safety evaluations or reports, such as not using 
the IIEF questionnaire to assess sexual function[30]. A study of 120 patients with BPH taking oral 
finasteride divided the subjects into groups informed about drug side effects and uninformed groups. 
The researchers found that the rate of sexual AEs in the informed group was approximately three 
times that of the uninformed group (43.6% vs 15.3%)[71]. Researchers who ask questions about 
sexual function and patients who inquire about sexual AEs may be factors that lead to the increase in 
the rate of sexual AEs. To reduce bias in physician interviews and subjective patient thoughts, future 
clinical trials can adopt standardized scales such as the IIEF questionnaire to assess the incidence and 
severity of sexual AEs related to dutasteride. 

In addition to common sexual AEs, some studies have shown that 5ARIs may increase the risk of 
developing depression, with no difference between finasteride and dutasteride[36, 37]. The 
mechanism by which 5ARIs play a role in the development of depression can include changes in 
neurosteroid levels (especially THP), dopaminergic dysfunction, decreased hippocampal 
neurogenesis, increased neuroinflammation, alterations in the hypothalamic-pituitary-adrenal axis 
alterations and epigenetic modifications[72]. However, the safety and tolerability of many clinical 
trials for AGA have not involved the assessment of psychological AEs, and the few studies reporting 
depressive symptoms did not use standardized tools such as the Beck Depression Inventory (BDI) or 
the Hospital Anxiety and Depression Scale (HADS) for evaluation. Considering the potential negative 
impact of 5ARIs on patients' psychological status, we recommend that in subsequent related clinical 
trials, researchers should not only focus on the most common sexual AEs but also comprehensively 
assess patients' psychological conditions. We suggest using standardized tools such as the BDI and 
the HADS to determine whether patients exhibit depressive moods, suicidal ideation, or other 
psychological AEs before and during treatment. 

5ARIs reduce serum prostate-specific antigen (PSA) concentrations by 50%, and prostate diseases 
such as prostate cancer cause elevated PSA. The use of 5ARIs before diagnosis is associated with 
delayed prostate cancer diagnosis and worsened prostate cancer outcomes among men in a PSA-
screened population[73]. Men taking dutasteride had a 23% lower overall risk of prostate cancer 
detected by biopsy compared to men taking placebo, and the overall risk reduction was limited to 
prostate cancer with a Gleason score of 6 or less, while the dutasteride group had a higher incidence 
of prostate cancer with a Gleason score of 8 to 10 than the placebo group[74]. The mean age of the 
participants in these studies was greater than 60 years, whereas the mean age of the participants in 
the AGA clinical trials was no more than 50 years, and there are no reports of prostate cancer after 
dutasteride use in patients with AGA. 

Mesotherapy is a technique that involves injecting small amounts of drugs into the middle layer of 
the skin, bypassing the obstacles faced by topical medications, and achieving targeted treatment[41]. 
It is an effective choice for the treatment of AGA, as it can reduce the systemic side effects caused by 
dutasteride. However, only a few small randomized clinical trials have tested intradermal injection of 
dutasteride, and all of them have used dutasteride preparations containing ingredients that promote 
hair growth. The duration and frequency of treatment also varied. AEs of mesotherapy mainly 
include pain during injection and post-injection headache, with the former occurring in over 80% and 
the latter in over 22%. The pain during injection typically subsided quickly, though it may persist for 
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several hours to two days in some patients, while post-injection headaches did not last more than a 
day[43]. Less common AEs include scalp tightness, scalp itching, forehead edema[47], scarring 
alopecia[49], and angioedema-like contact dermatitis[48]. Due to the abundance of blood vessels in 
the scalp, systemic absorption of dutasteride after mesotherapy treatment and the effect of 
absorption on spermatozoa are possible[42]. 

Microneedling induces collagen formation, neovascularization, and growth factor production in the 
treated area and has a favorable safety and tolerability profile[50]. Only one randomized controlled 
trial has examined the efficacy and safety of microneedling in combination with dutasteride solution, 
in which 52.9% of men showed improvement, while scalp erythema and pain occurred in 84.2% of 
men, lasting ≤36 h[51]. One review suggested that most AEs of microneedling are transient and mild, 
including scalp erythema, pinpoint bleeding, seborrheic dermatitis, irritation, itching, granulomatous 
reactions, or lymph node enlargement[75]. 

Although topical administration may reduce systemic exposure, given the abundance of blood 
vessels in the scalp, clinical trials are needed to compare whether the degree of systemic absorption 
of mesotherapy or microneedling in combination with dutasteride solution is less than that following 
oral dutasteride administration. In addition to focusing on efficacy, researchers should also monitor 
androgen levels and psychological status in these trials. We look forward to large-scale clinical trials 
and standardized treatment protocols in the future. 

Liposomes or nanoparticles of dutasteride remain in the phase of animal experimentation and have 
yet to undergo clinical trials. They can reduce the adverse effects associated with systemic exposure 
to dutasteride and avoid the drawbacks of poor water solubility of dutasteride, while reducing skin 
irritation, with good hair follicle targeting, drug stability, and long-lasting effects. Future researches 
still need to fully evaluate the pharmacokinetics, pharmacodynamics and toxicology of dutasteride 
liposomes or nanoparticles in animal experimentation, and optimize their preparation process to 
ensure the stability of drug quality. The data from animal experimentation will then be summarized, 
comprehensively analyzed, and evaluated for safety in clinical trials. After that, the researchers can 
then submit a clinical trial application to the drug regulatory agency and, after receiving approval, 
recruit healthy volunteers to evaluate its safety and pharmacokinetic properties in humans. Finally, 
AGA patients will be selected for randomized, double-blind, placebo-controlled trials to assess the 
efficacy and safety of the drug. 

Limitation 

We selected only the PubMed database as the source of our literature. Due to economic and 
technical constraints, a very small number of citations were not available in full text for deeper 
analysis. 

Conclusion 

The efficacy of oral dutasteride is better than finasteride, and their tolerability is similar. Most 
adverse events are mild and reversible. It is an effective option for the treatment of AGA. 
Mesotherapy with dutasteride can be effective in patients with AGA, but standardized treatment 
protocols and large-scale clinical trials are needed to further validate its efficacy and safety. 
Microneedling combined with dutasteride solution also has its own unique efficacy for treating AGA. 
Liposomes or lipid nanoparticles of dutasteride are still under development and may become a more 
optimized topical agent in the future. 
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Articles identified through 
database searching 

• PubMed (n=183) 

Potentially relevant articles 
identified (n=133) 

Relevant articles identified 
(n=40) 

Articles included (n=40) 

• Clinical trials 
• Prospective and 

retrospective studies 
• Case reports and case 

series 

On the basis of titles and 
abstracts, 50 irrelevant 
articles were excluded 

On the basis of full text, 93 
articles were excluded 

• Review, meta-
analysis and 
systemic review 

• Irrelevant articles 
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Table 1: Mean change from baseline to 24 weeks in target area hair density (unit: number of hairs/cm2). 

Different groups 

Gubelin et 

al. 

n=732 

Olsen et 

al. 

n=274 

Eun et 

al. 

n=148 

Stough et 

al. 

n=27 

Shanshanwal et 

al.  

n=72 

0.1mg Dutasteride 12.43 15.49 / / / 

0.5mg Dutasteride 17.68 18.67 12.20 6.8 23.14 

Finasteride1 11.15 14.92 / / 4.30 

Placebo -0.97 -6.37 4.70 -11.0 / 

Finasteride1: Olsen et al.: 5 mg; Gubelin et al. and Shanshanwal et al.: 1 mg; “/” means “not studied”. 
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Table 2: Proportion of subjects experiencing sexual adverse events from baseline to 24 weeks (unit: %). 

 

 Gubelin et al.  Olsen et al.4  Eun et al.  Tsai et al. 

 
Placebo 

n=181 

0.1mg Dut2 

n=188 

0.5mg Dut 

n=184 

1.0mg Fin3 

n=179 

 Placebo 

n=64 

0.1mg Dut 

n=72 

0.5mg Dut 

n=68 

5.0mg Fin 

n=70 

 Placebo 

n=75 

0.5mg Dut 

n=73 

 Placebo 

N=59 

0.5mg Dut 

N=58 

Sexual AEs1 6.6 12.8 10.3 13.4  8 7 2 8  4.0  4.1   8 16 

Altered libido 1.7 6.9 4.9 6.7  3 3 1 4  2.7  4.1   3 2 

Impotence 3.9 3.7 5.4 6.1  5 0 0 1  1.3  0   5 12 

Ejaculation disorders 3.3 4.8 3.3 3.9  0 4 1 3  1.3  0   0 2 

Breast enlargement 0 0.5 0.5 0.6  /  /  / 

Breast tenderness 0 0.5 0 0  /  /  / 

AEs1: adverse events. Dut2: dutasteride; Fin3: finasteride; “/” means “not studied”. Olsen et al.4: the study didn’t provide the proportion of 

sexual AEs, and the results are obtained by summing the rates of partial sexual AEs. Altered libido includes decreased libido, sexual 

dysfunction, loss of libido and libido disorder. Impotence includes erectile dysfunction and organic erectile dysfunction 
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Table 3: Proportion of subjects with photographic improvement at the end of treatment (unit: %). 

Different groups 
Sobhy et al. 

n=90 

Moftah et al. 

n=126 

Abdallah et al. 

n=28 

Dutasteride preparations 80 62.8 92.9 

Dutasteride 30 / / 

Saline 30 17.5 28.6 

“/” means “not studied”. 
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