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Abstract
Androgenetic alopecia is the most common cause of hair
loss [Br J Dermatol. 2011 Jan;164(1):5–15]. Finasteride and
minoxidil are the only approved treatments [J Am Acad Dermatol. 2008 Oct;59(4):547–8 and J Eur Acad Dermatology Venereol. 2018 Jan;32(1):11–22]. Dutasteride is more potent
than finasteride due to its ability to inhibit both 5-α-reductase
type I and II [Our Dermatol Online. 2017 Sep;9(1):75–9] though
its adverse effects and long half-life contribute to the reluctance on its oral use. Mesotherapy could be a feasible alternative to avoid systemic exposure and side effects [J PanArab League Dermatologist. 2009 Feb;20(1):137–45]. We aim
to perform a systematic review to analyze scientific literature
with the purpose of comparing efficacy and adverse effects
of both administration routes. Five clinical trials using oral
route and 3 intralesional in comparison with placebo met
criteria for inclusion. Regarding intralesional dutasteride,
only one study [Clin Dermatol. 2001 Mar;19(2):149–54] reported the mean change in hair count. Although both inter-
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ventions favor over placebo, there are not enough data to
reliably compare outcomes obtained between both routes.
Mean increase in hair count observed with oral dutasteride
was higher (MD: 15.92 hairs [95% CI: 9.87–21.96]; p =
<0.00001; I2 = 90%) compared to intralesional dutasteride in
Abdallah’s study (MD: 7.90 hairs [95% CI: 7.14–8.66]; p =
<0.00001). Future studies are required to assess the therapeutic efficacy of both treatment routes, including head-tohead treatments before well-supported conclusions can be
established.
© 2020 S. Karger AG, Basel

Introduction

Androgenetic alopecia (AGA) is the most common
cause of hair loss affecting both men and women [1]. By
the age of 70 or beyond, 80% of Caucasian men and up to
40% of women have signs of AGA [2, 3]. It is a multifactorial and polygenetic condition involving diverse factors
such as endocrine abnormalities, circulating androgens,
and microinflammation [4–6], with significant impairment on quality of life often causing psychological distress [7, 8]. The main pathological mechanism of AGA
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Methods
Study Design
This systematic review adheres to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) checklist. The present protocol was submitted to the International Prospective Register of Systematic Reviews (PROSPERO)
under the number 153191.
Eligibility Criteria
Only RCT assessing the effect of either intralesional or oral
dutasteride compared with a respective placebo, as well as RCT
directly comparing the efficacy of oral versus intralesional dutasteride, were included. To be considered for inclusion, each study
must have had a minimum follow-up of 8 weeks. There was no
restriction regarding language, dose, and number of interventions
in each group.
Subjects in each study were humans of any gender, with a minimum age of 18 years and a confirmed physician’s diagnosis of
AGA, independently of the use of previous pharmacological treatments; nevertheless, in this case, subjects must have undergone a
washout period before the intervention. Studies which included
subjects who had undergone previous invasive therapies for AGA
treatment or subjects with an underlying pathology or treatment
affecting hair growth were excluded from the review even though
they had an AGA diagnosis. Crossover and quasi-experimental
studies were also not considered for inclusion.
Sources
An experienced librarian performed a search strategy in the following databases: MEDLINE, Scopus, Web of Science, and EMBASE. The search ranged from each database’s inception date until October 2019 by using a combination of keywords and MeSH
terms regarding the population of study (AGA), the intervention
being evaluated (oral and intralesional dutasteride), the main objective of our study (efficacy and operationalized as regrowth of
hair), and the study designs considered for inclusion (RCT). An
additional search was performed on previous systematic reviews
on the topic to ensure not missing any possible studies.
Study Selection
After the search strategy was performed and duplicates were removed, 2 reviewers worked independently and in duplicate to screen
the included references. The study selection process consisted of 2
phases, screening of titles and abstracts and full-text screening. In the
1st phase, studies were either included or excluded for the full-text
phase according to the information listed in their title or abstract, and
any disagreement between reviewers was passed on to the next phase.
In the 2nd phase, all included references were analyzed in their fulltext form to decide final inclusion or exclusion, and any disagreement in this phase was resolved by either consensus or intervention
of a 3rd reviewer. A pilot study was performed before each phase to
assure an adequate inter-rater agreement, defined as a Cohen’s kappa coefficient over 0.7. The study selection process was performed in
the Distiller-SR software (Evidence Partners).
Data Collection
A web-based form was designed for the data collection process
where 2 data extractors worked independently and in duplicate.
The following information was collected: title of publication, Clin-
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fundamentally involves the local and systemic conversion
of testosterone to dihydrotestosterone (DHT) by the enzyme 5-α-reductase (5 aR).
There are 3 isoenzymes of 5 aR: types I, II, and III [9].
Type I is mainly present in hair follicles and sweat and sebaceous glands [10, 11], whereas type II is predominantly
found in the male genitalia, including the prostate, but also
in the inner root sheath of hair follicles. Type III has been
found throughout the dermis and epidermis, as well as in
the mammary gland and brain, but its function has yet to
be elucidated [12]. DHT binds to the androgen receptor,
and the hormone-receptor complex then activates the genes
responsible for the gradual miniaturization of large, terminal hair follicles. Over successive hair cycles, the duration
of anagen shortens and matrix size decreases, thus resulting
in vellus hairs, which are the feature of AGA [12, 13].
Various treatments have been attempted for AGA,
such as topical minoxidil, topical or systemic use of 5 aR
inhibitors, antiandrogens, low-light laser therapy, and
platelet-rich plasma. Also, evidence-based guidelines for
the treatment of AGA in women and men are available,
but there are only 2 FDA-approved therapies for this purpose: finasteride, a type II 5 aR inhibitor, and minoxidil,
a vasodilator [14, 15].
Dutasteride, a 2nd-generation inhibitor of 5 aR, is
more potent than finasteride due to its ability to inhibit
both type I and II isoenzymes, thus leading to a 90% reduction in DHT serum levels, whereas finasteride reduces only 70% [7]. There is well-documented evidence that
systemic dutasteride is more potent than finasteride [16,
17]. According to a recent systematic review and metaanalysis regarding efficacy and safety of dutasteride compared with finasteride, the 2 drugs appear to show similar
rates of adverse reactions, especially in sexual dysfunction
[8]. Dutasteride’s adverse effects and its long half-life
(4–5 weeks) are the main factors contributing to the reluctance on its oral use. Mesotherapy, a technique which
involves microinjections of medications into the middle
layer of the skin, could be a feasible alternative to avoid
systemic exposure and unwanted side effects [18]. However, although there are some case series and small randomized clinical trials (RCT) using intralesional dutasteride, there is currently not enough evidence regarding its
comparable efficacy to systemic administration. Therefore, we aimed to perform a systematic review in order to
collect and analyze the scientific literature with the purpose of comparing the efficacy of both administration
routes. Intralesional route would be an attractive alternative to avoid systemic effects if we could prove rather similar or superior efficacy as well as a better safety profile.

Additional records identified
through other sources
(n = 2)

Eligibility

Full-text articles
assessed for eligibility
(n = 35)

Studies included in
data synthesis
(n = 8)

ical Trials registry when available, 1st author, year of publication,
country of origin, study objectives and design, arms of treatment,
administration route, dose, total dose received, frequency of intervention, study duration and follow-up, total number of randomized subjects, subjects that completed the study, demographic and
baseline characteristics (age, gender, race, time of evolution, and
Hamilton-Norwood classification), adverse events (reduced libido
and erectile and ejaculatory dysfunction), quality of life, and selfassessments when available, as well as pull test, degree of DHT
suppression, hair counts and diameter, and outcome and results.
Also, possible conflicts of interest and finance resources were registered.
Risk of Bias in Individual Studies and Quality Assessment
A systematic assessment of the risk of bias in each included individual study was performed with the COCHRANE Risk of Bias
2.0 tool (RoB 2.0) which covers the following domains: bias arising
from the randomization process, bias due to deviations from intended interventions, bias due to missing outcome data, bias in
measurement of the outcome, and bias in selection of the reported
results.
We addressed the possibility of nonpublication and dissemination bias by performing an extensive literature search in Cochrane
Central Register of Controlled Trials and ClinicalTrials.gov, as
well as additional sites that exclusively address gray literature.
Where possible, a funnel plot was performed to assess this situation.

Records excluded
(n = 688)
Full-text articles excluded,
with reasons (n = 27)
- Review (n = 3)
- Abstract (n = 10)
- Wrong intervention (n = 8)
- Wrong study design (n = 5)
- Duplicates (n = 1)

dutasteride. Numerical variables were reported as mean and standard deviation, whereas categorical ones as frequency and percentage. Meta-analysis was performed using the inverse variance
method, utilizing mean differences when comparing numerical
outcomes (mean change in hair count) and odds ratios when comparing frequencies (proportion of adverse events) among groups.
Heterogeneity was measured by using the I2 statistic, and it was
considered low when this value was less than 50%, moderate when
it was greater than 50% but less than 80%, and high when higher
than the latter value. When analysis had low heterogeneity, a fixedeffect model was used; on the contrary, a random-effects model
was applied. Statistical analysis was performed under the program
Review Manager V 5.3.

Results

Statistical Analysis
A meta-analysis was performed for oral dutasteride versus placebo and intralesional dutasteride versus placebo alone since none
of the included studies directly compared oral versus intralesional

Study Selection
Initially, the multiple database search identified 729
publications. Of these, 688 studies were excluded because
they did not meet the inclusion criteria. Subsequently, 35
full-text articles were reviewed for possible eligibility and
27 were excluded for different reasons. Thus, the remaining 9 clinical trials were carefully reviewed, and 1 study
was removed from the data synthesis due to duplication.
Finally, 8 clinical trials met the inclusion criteria and were
selected for data synthesis. The complete study selection
process is shown in Figure 1.
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Fig. 1. Flowchart of the number of studies
identified and included in this systematic
review.
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In the study by Tsai et al., subjects who received dutasteride did so for 48 weeks, subjects who received placebo did so for 24 weeks, and results were gathered at the week 24 endpoints. In the
study by Moftah et al., self-assessed improvement was obtained as an average for all 4 self-assessed categories (hair density, hair thickness, hair falling, and changes in color and brightness). All
groups from each study followed the same time lapse between doses as specified in each box. On self-assessed improvement, values marked with “*” refer to % treatment satisfaction and values
marked with “+” refer to perceived improvement %. DU, dutasteride; HGSS, Hair Growth Satisfaction Scale. a Mean, SD. b Mean, range. c Median range.
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Table 1. Characteristics of the included clinical trials
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Fig. 2. Risk of bias assessment of the included studies according to
the Cochrane guidelines.

Selection and Characteristics of Included Studies
Selected studies comprised a total of 1,627 patients, including 480 participants in the placebo group and 1,147
in the active treatment groups. Included RCT were published between 2006 and 2018. Of the 1,627 patients included in the analysis, 1,487 were men. Out of the 1,627
patients included in the analysis, 987 were receiving oral
dutasteride and 160 intralesional administration. The
range of the treatment period was from 12 to 48 weeks.
Characteristics of the included clinical trials are shown in
Table 1.
Risk of Bias Assessment
According to the Cochrane RoB 2.0 criteria, 1 study
was ranked having a high risk of bias [19] and 3 having
some concerns of bias [20–22] concerning the randomization process. Subsequently, 3 other studies were ranked
as having some concerns of bias [18, 19, 22] in the deviations from intended intervention domain. Regarding
missing outcome data, 1 trial exhibited high risk of bias
[20]. With respect to the measurement of the outcome
criteria, 3 studies were ranked as having high risk of bias
Intralesional and Oral Dutasteride: A
Systematic Review

Effect of Treatment with Dutasteride (Oral or
Intralesional) on Hair Count
Based on the data available from the included studies, we compared the mean change in hair count between the intervention (oral or intralesional dutasteride) and its respective control group (placebo) [16–
23]. All studies had a minimum intervention of 12
weeks of treatment. After a treatment of at least 24
weeks with oral dutasteride, a significant increase in the
mean of the hair count was observed in patients receiving oral dutasteride over placebo (MD: 15.92 hairs [95%
CI: 9.87–21.96]; p = <0.00001; I2 = 90%) [16, 17, 20, 21,
23]. Regarding intralesional dutasteride, only 1 study
[18] reported the mean change in hair count and therefore a meta-analysis was not possible; however, a statistically significant difference benefiting the intervention
was observed in the mean change of hair count when
comparing it to placebo (MD: 7.90 hairs [95% CI: 7.14–
8.66]; p = <0.00001) (shown in Figure 3).
Effect of Dutasteride Treatment and Adverse Events
Libido
Libido was one of the adverse events that was reported
in at least 3 out of 5 studies evaluating oral dutasteride.
When compared to placebo, after a treatment of at least
24 weeks with oral dutasteride, a nonsignificant increase
in the proportion of decreased sexual desire in the dutasteride group was found (OR: 2.03 [95% CI: 0.77–5.34];
p = 0.15; I2 = 0%) (shown in Fig. 4a). No study with intralesional treatment reported libido adverse events.
Erectile Dysfunction
Erectile dysfunction was reported in 4 out of the 5
studies evaluating oral dutasteride where, after a treatment of at least 24 weeks, a nonsignificant increase in the
proportion of erectile dysfunction in the dutasteride
group was found when comparing it to placebo (OR: 0.67
[95% CI: 0.36–1.25]; p = 0.21; I2 = 41%) (Fig. 4b). No
study with intralesional treatment reported erectile dysfunction adverse events.
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Deviations from intended interventions

Color version available online

Randomization process

Harcha (2014)

Author, year

[18, 19, 22] and 1 study having some concerns [20]. In
addition, 4 studies revealed some concerns in the selection of the reported results [18–20, 22]. Finally, 4 studies
showed high risk of bias [18–20, 22], 1 had some concerns
[20] for overall bias, and 3 were ranked as having a low
risk of bias [16, 17, 23]. The complete risk of bias assessment is shown in Figure 2.

Mean SD Total

1.1.1 Oral dutasteride
Eun 2010
Harcha 2014
Olsen 2006
Stough 2007
Subtotal (95% Cl)

12.2
11.3
15.32
16.5

Control

Mean SD Total Weight

23.6
73 4.7
25
557 –0.96
5.5 416 –6.38
7.5
17 –3.8
1,063

16.8 75
25 181
6.9 64
5
17
337

18.3%
19.9%
20.9%
19.8%
78.9%

7.50 [0.88, 14.12]
12.26 [8.07, 16.45]
21.70 [19.93, 23.47]
20.30 [16.02, 24.58]
15.92 [9.87, 21.96]

0.94 14
0
40
0
30
14

21.1%

7.90 [7.14, 8.66]
Not estimable
Not estimable
7.90 [7.14, 8.66]

Heterogeneity: τ2 = 33.03; χ2 = 30.13, df = 3 (p < 0.00001); I2 = 90%
Test for overall effect: Z = 5.16 (p < 0.00001)
1.1.2 Intralesional dutasteride
Abdallah 2009
7.73
Moftah 2012
0
Sobhy 2013
0
Subtotal (95% Cl)

1.1
0
0

14 –0.17
86 0
60 0
14

Heterogeneity Not applicable
Test for overall effect: Z = 20.43 (p < 0.00001)

Mean Difference
IV, Random, 95% Cl

21.1%

Total (95% CI)
1,077
351 100.0%
Heterogeneity: τ2 = 73.73; χ2 = 220.11, df = 4 (p < 0.00001); I2 = 98%
Test for overal effect: Z = 3.56 (p = 0.0004)
Test for subgroup differences: χ2 = 6.65, df = 1 (p = 0.010); I2 = 85.0%

Mean Difference
IV, Random, 95% Cl

AE

Color version available online
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14.04 (6.30. 21.77]
–20

–10

Favours placebo

0

10

20

Favours dutasteride

Fig. 3. Forest plot displaying the mean difference and 95% confidence intervals for the hair count at pre- and
post-dutasteride treatment (oral and intralesional).

Discussion

AGA is characterized by progressive hair loss with age,
eventually leading to other psychological effects related to
self-appreciation. DHT is believed to be the main pathogenic factor in AGA, which results in miniaturization of
hair follicles and conversion of terminal hairs into vellus
hairs [8]. By inhibiting 5 aR activity, conversion of testosterone to DHT can be diminished, in order to treat AGA.
After a detailed literature search, no study directly comparing the effects of oral and intralesional dutasteride could
be encountered. Five clinical trials using an oral route and
3 an intralesional route, in comparison with placebo, were
included for this systematic review. Three of the 5 studies
evaluating oral dutasteride were classified as having low risk
6
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of bias; however, all 3 studies evaluating intralesional dutasteride were classified as having high risk.
Apparently mean change in hair count from baseline
in cm2 was greater with oral over intralesional dutasteride. Our pooled analysis of 4 studies evaluating oral
dutasteride estimated a mean change in hair growth of
15.92 hairs per cm2, when indirectly compared to a mean
change of 7.9 hairs per cm2 in the 1 study of intralesional
dutasteride that reported this outcome. A clear difference
favoring oral dutasteride could be observed; however, it
was not possible to perform a statistical comparison between both treatments.
Regarding the presence of sexual adverse events in
studies evaluating oral dutasteride against placebo, our
pooled analysis showed no difference in the proportion
of these outcomes. These results are consistent with a recent meta-analysis performed on the subject [24].
With respect to intralesional therapy with dutasteride,
some considerations should be highlighted. There are no
reports regarding sexual side effects in the medical literature; thus, this does not appear to be a serious concern
[13]. Furthermore, some other side effects such as patchy
hair loss, cicatricial alopecia, and multifocal scalp abscess
described in the medical literature are merely based on
case reports [7].
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Ejaculatory Dysfunction
Ejaculation dysfunction was reported in 4 out of the 5
studies evaluating oral dutasteride, where after a treatment of at least 24 weeks with oral dutasteride, a nonsignificant increase in the proportion of ejaculation dysfunction was found when comparing it to placebo (OR:
0.96 [95% CI: 0.44–2.11]; p = 0.92; I2 = 0%) (Fig. 4c). No
study with intralesional treatment reported ejaculation
dysfunction adverse events.

Control
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Fig. 4. a Forest plot displaying the difference in proportions and

dysfunction adverse events at pre- and post-oral dutasteride treatment. c Forest plot displaying the difference in proportions and
95% confidence intervals for the ejaculation dysfunction adverse
events at pre- and post-oral dutasteride treatment.

Also to consider is the fact that currently there is no
standardized intervention protocol for intralesional
dutasteride. Future studies should focus on establishing
the optimal number of treatments and dosages, frequency, administration techniques, and overall safety.
Our study is limited by the fact that direct comparisons
could not be performed since there are no published clinical trials comparing the efficacy of oral versus intralesional dutasteride; therefore, our conclusions on the subject are not statistically based. Besides, half of the studies

included for this systematic review were classified as having “high risk of bias,” limiting the credibility of the results.

Intralesional and Oral Dutasteride: A
Systematic Review

Skin Appendage Disord
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95% confidence intervals for the libido adverse events at pre- and
post-oral dutasteride treatment. b Forest plot displaying the difference in proportions and 95% confidence intervals for the erectile

Conclusion

To date, the use of oral dutasteride seems to be the optimal treatment modality for AGA since it appears to be
more effective than intralesional dutasteride. Side effects
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a

of systemic dutasteride have been widely studied and reported, making physicians and patients aware of potential
adverse events. Intralesional route can be a feasible alternative for those unwilling to receive systemic treatment,
avoiding the well-known systemic effects. Nevertheless,
until more clinical trials evaluating the efficacy and safety
of intralesional dutasteride are published, physicians
should be cautious before recommending it as a better
option over oral administration.
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