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Patterned hair loss is common and can negatively impact quality of 
life. Patients often seek nonsurgical treatment options as a first-line 
measure to avoid undue risks and expense associated with surgery. 
This article discusses these noninvasive treatment options, with a 
focus on minoxidil, finasteride, dutasteride, spironolactone, low-level 
laser therapy (LLLT), platelet-rich plasma (PRP), microneedling, and 
oral supplements.

Cutis. 2019;104:17-24.

Hair plays an important role in identity, self- 
perception, and psychosocial functioning. Hair loss 
can be a devastating experience that decreases self-

esteem and feelings of personal attractiveness while also 
leading to depression and anxiety.1,2 Although increas-
ingly popular, surgical hair restoration, including hair 
transplantation, is costly and carries considerable risk. 

Results of nonsurgical hair restoration are not imme-
diate and may not be as dramatic; however, they do 
not carry the risks or recovery associated with surgical 
options. Treatments such as sex steroid hormone and 
biologic response modifiers have been used to inhibit 
hair miniaturization and stabilize hair loss in cases of 

androgenic alopecia (AGA).3 Currently, minoxidil and 
finasteride are the only US Food and Drug Administration 
(FDA)–approved medications for the treatment of hair 
loss; however, other nonsurgical treatment options have 
gained popularity, including dutasteride, spironolactone, 
low-level laser therapy (LLLT), platelet-rich plasma (PRP), 
microneedling, stem cells, and nutraceutical supplements. 
We provide an overview of these treatment options to 
help dermatologists select appropriate therapies for the 
treatment of alopecia (Table). 

Minoxidil
Minoxidil has been known to improve hair growth for 
more than 40 years. Oral minoxidil was first introduced 
for hypertension in the 1970s with a common adverse 
effect of hypertrichosis; the 2% solution was marketed for 
AGA shortly thereafter in 1986.4 Minoxidil is a biologic 
response modifier that is thought to promote hair growth 
through vasodilation and stimulation of hair follicles into 
the growth phase.5 In animal studies, topical minoxidil 
has been shown to shorten telogen, prolong anagen, and 
increase hair follicle size.6,7 More recently, topical min-
oxidil was shown to have anti-inflammatory effects by 
downregulating IL-1, which may confer an additional role 
in combatting alopecia.8

Minoxidil is FDA approved for treatment of AGA in 
men and women and often is used as first-line therapy.9 
In 3 separate meta-analyses of topical minoxidil, it was 
shown to be more effective than placebo for treating AGA 
in men and women, with a notable increase in target area 
hair growth.10 A study of 777 male patients treated with 
topical minoxidil 2% found that 45% subjectively expe-
rienced new hair growth.11 However, results may vary, 
and research indicates that higher concentrations are 
more effective. In a randomized, double-blind, placebo-
controlled trial of 381 women with female pattern hair 
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PRACTICE POINTS
•	 �Hair loss is a common phenomenon in both men  

and women and can seriously impact psychosocial 
functioning.

•	 �There are numerous US Food and Drug Administration–
approved and off-label nonsurgical treatment options 
for alopecia. Dermatologists should be well versed in 
these treatment modalities and the associated side-
effect profiles to select the appropriate therapy for 
each patient. 
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loss (FPHL), minoxidil solution 2% was found to be supe-
rior to placebo after 48 weeks, with average changes in 
nonvellus hair counts of 20.7/cm2 in the minoxidil group 
vs 9.4/cm2 in the placebo group.12 In a separate meta-
analysis, minoxidil solution 5% demonstrated superiority 
to both the 2% formulation and placebo with a mean 
change in nonvellus hair counts of 26.0/cm2.13 

Minoxidil also has demonstrated promising benefits 
in preventing chemotherapy-induced alopecia. Although 

oncologists most often use the scalp cooling method to 
prevent hair loss by decreasing perfusion and uptake of 
cytotoxic agents, cost may be prohibitive, as it is often 
not reimbursable by insurance companies.14,15 On the 
other hand, minoxidil is easily procured over-the-counter 
and has been successfully used to decrease the duration 
of alopecia caused by chemotherapeutic agents such 
as fluorouracil, doxorubicin, and cyclophosphamide, as 
well as endocrine therapies used to treat breast cancer in 

Treatment Modalities for Nonsurgical Hair Restoration

Treatment 
Modality

Intended 
Population

Method of 
Administration

Frequency and 
Duration of 
Therapy

FDA  
Approval Status Adverse Effects

Minoxidil M, F Topical Daily for >6 mo 2% and 5% foam 
and solution 
approved for AGA

Pruritus or burning at application site, 
irritant or allergic contact dermatitis, 
hypertrichosis, cardiovascular effects

Finasteride M Oral Daily for >6 mo 1 mg/d approved  
for AGA

Decreased libido, reduction in  
penis size, gynecomastia,  
erectile dysfunction, ejaculation 
disorder, psychologic impairments  
(eg, decreased concentration, 
depression, suicidal ideation)

Dutasteride M Oral Daily for >6 mo Not FDA approved Decreased libido, erectile 
dysfunction, ejaculation disorder, 
psychologic impairments 

Spironolactone F Oral Daily for >6 mo Not FDA approved 
for hair loss, used off 
label for FPHL

Headache, decreased libido, 
menstrual irregularities, orthostatic 
hypotension, fatigue, hyperkalemia, 
feminization of men and male fetuses, 
gynecomastia

Low-level laser 
light therapy

M, F Phototherapy 
device

Daily to weekly 
for >6 mo 

FDA clearance 
granted to Hairmax 
Lasercomb and 
Laserband (Lexington 
Intl, LLC) and 
Lasercap (Lasercap 
Company) 

Dry skin, pruritus, scalp tenderness, 
irritation and warm sensation at 
treatment site

Autologous PRP M, F Subcutaneous 
injection

Monthly for  
3 mo to 1 y

Not FDA  
approved 

Transient pain and erythema, 
bleeding, infection, pain 

Microneedling 
(with and 
without PRP)

M, F Microneedling 
device 
(subcutaneous 
PRP injection)

Daily to weekly 
for 3–6 mo

FDA clearance 
granted to Skinpen 
(Bellus Medical)

Transient pain and erythema, 
bleeding, infection

Stem cells M, F Subcutaneous 
injection 

1 session of 
injections 

Not FDA approved Pain, dermatitis, recurrence of 
alopecia

Nutraceutical 
supplements

M, F Oral Daily for >6 mo Not FDA approved None reported

Abbreviations: FDA, US Food and Drug Administration; M, males; F, females; AGA, androgenic alopecia; FPHL, female pattern hair loss;  
PRP, platelet-rich plasma.
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women.16-18 Minoxidil also has been used off label to treat 
other forms of alopecia, including alopecia areata, telogen 
effluvium, eyebrow hypotrichosis, and monilethrix; how-
ever, there is inconclusive evidence for its efficacy.5,13,19 

Compared to other nonsurgical treatments for hair 
loss, a meta-analysis found that minoxidil was associated 
with the highest rate of adverse effects (AEs).16,17 Potential 
side effects include pruritus or burning at the application 
site; irritant or allergic contact dermatitis; hypertricho-
sis; and cardiovascular effects, which may be due to the 
vasodilatory mechanism of action of minoxidil.20 One 
randomized double-blind study found that while topi-
cal minoxidil did not affect blood pressure, it increased 
heart rate by 3 to 5 beats per minute, caused consider-
able increases in left ventricular end-diastolic volume, 
an increase in cardiac output (by 0.751 min-1), and an 
increase in left ventricular mass (by 5 g m-2). The authors 
concluded that short-term use is safe in healthy individu-
als, but providers should ask about history of coronary 
artery disease to avoid potential cardiac side effects.21 

Patients also should be advised that at least 6 months 
of minoxidil therapy may be necessary.11 Furthermore, 
measurable hair changes may disappear within 3 months 
if the patient chooses to discontinue treatment.22 Finally, 
providers must consider patient perception of improve-
ment and hair growth while on this medication. In one 
study, although investigator assessments of hair growth 
and hair count were increased with the use of min-
oxidil solution 5% compared to placebo, differences in 
patient assessment of hair growth were not significant 
at 48 weeks.22 Therefore, dermatologists should address 
patient expectations and consider additional treatments 
if necessary.

Finasteride
Finasteride is an oral medication that is FDA approved at 
a dose of 1 mg daily for the treatment of AGA in men. It 
competitively inhibits the type I and type II 5α-reductase 
enzymes, with a strong affinity for the type II enzyme, 
thereby inhibiting the conversion of testosterone to dihy-
drotestosterone (DHT), the potent androgen responsible 
for terminal hair follicle miniaturization and transforma-
tion of terminal hair into vellus hair.21,23 

Finasteride has demonstrated efficacy and high tol-
erability in large-scale, placebo-controlled, randomized 
trials with only rare complications of sexual dysfunc-
tion, supporting its status as a first-line agent.24,25 One 
study found that in a population of 3177 Japanese men, 
an overall increase in hair growth was seen in 87.1% 
of men receiving oral finasteride 1 mg daily, with AEs 
such as decreased libido occurring in only 0.7% of 
patients.26 However, postmarketing studies described 
more severe complications in men taking finasteride to 
treat AGA or benign prostatic hyperplasia, even after the 
discontinuation of medication, described as postfinaste-
ride syndrome.27,28 These side effects include decreased 
libido, reduction in penis size, gynecomastia, erectile 

dysfunction, and ejaculation disorder, in addition to psy-
chologic impairments, including decreased concentration, 
depression, and suicidal ideation, presumably due to the 
role of 5α-reductase interacting with the γ-aminobutyric 
acid (GABAA) receptor within the central nervous sys-
tem.29 The incidence of persistent erectile dysfunction 
was reported to be as low as 1.4% in a study assessing 
11,909 men prescribed up to 5 mg once daily of finas-
teride to treat benign prostatic hyperplasia and AGA. 
The incidence was higher in patients using higher doses 
of finasteride and longer treatment courses as well as 
in patients with prostate disease.29 These potential side 
effects should be discussed with male patients prior to 
prescribing finasteride. 

Finasteride is not FDA approved for use in women 
and is considered category X in pregnancy due to ani-
mal studies that demonstrated external genital abnor-
malities in male fetuses exposed to type II 5α-reductase 
inhibitors.30 Despite this potential teratogenicity, finas-
teride is prescribed off label to treat FPHL and hirsut-
ism. A meta-analysis of 2683 women participating in  
65 studies found that finasteride, when used at dosages  
of 0.5 to 5 mg daily, may improve FPHL and frontal 
fibrosing alopecia after 6 to 12 months.30 However, 
available studies have used varying treatment methods, 
yielding differing results. For example, one randomized 
trial of 137 postmenopausal women with FPHL and nor-
mal androgen levels found no benefit with 1 mg daily31; 
however, another trial of 87 women with normal levels of 
androgens found that 5 mg daily of finasteride showed 
significant improvements in hair quantity and thickness 
after 12 months (P<.01).32 Further studies are needed to 
assess the appropriate female population that may benefit 
from use of finasteride. Premenopausal women interested 
in this therapy should be counseled about the risk of tera-
togenicity, as well as potential breast tenderness, loss of 
libido, and menstrual irregularities.33 Furthermore, finas-
teride use in women may pose a theoretical risk of breast 
cancer, as DHT inhibition results in conversion of excess 
testosterone to estrogen, thereby altering the estrogen to 
androgen ratio.34

Dutasteride
Dutasteride is 100-times more potent than finasteride as 
an inhibitor of type I 5α-reductase enzyme and 3-times 
more potent as an inhibitor of type I 5α-reductase 
enzyme.35 Therefore, it has been hypothesized that  
dutasteride may be more effective than finasteride for 
restoring hair loss, though it is not yet FDA approved for 
this indication. 

Research evaluating the efficacy of dutasteride is 
emerging. Randomized controlled trials in men with 
AGA are promising and suggest reversed hair miniatur-
ization.36 One randomized trial of 153 men found that  
dutasteride 0.5 mg daily was superior to placebo for the  
treatment of hair loss, as evidenced by an increase in 
hair counts in dutasteride patients (12.2/cm2) compared 
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to controls (4.7/cm2). Furthermore, 0.5-mg dutasteride 
resulted in significantly increased new hair growth after 
24 weeks compared to a placebo control (23/cm2 vs  
4/cm2; P<.05).37 

Dutasteride also is now being used off label to treat 
FPHL. Little evidence-based research exists regarding 
the use of dutasteride in women, though 1 case report 
described successful treatment of FPHL after 6 months of 
treatment with 0.5 mg daily of dutasteride in a 46-year-
old woman who showed only minimal improvement on 
oral finasteride.38

The side-effect profile is similar to finasteride, and 
research in the urologic literature demonstrated that 
the rate of AEs is comparable between the 2 drugs, with 
reports of sexual side effects occurring in 11% of patients 
taking dutasteride 0.5 mg daily vs 14% of patients taking 
finasteride 5 mg daily.39 In the dermatologic literature, 
there was no statistically significant difference between 
the rate of AEs, specifically sexual AEs, in patients taking 
dutasteride 0.5 mg daily vs finasteride 1 mg daily.36 Safety 
of dutasteride in women is not well established. The side-
effect profile described for finasteride, including the risk 
of potential fetal anomalies, should be discussed with 
women receiving dutasteride therapy.

Spironolactone
Although topical minoxidil is still considered first-line 
therapy for women experiencing hair loss, spironolac-
tone is growing in popularity as an off-label treatment 
of FPHL, though it is not FDA approved for this indica-
tion. Spironolactone is a synthetic steroid that has been 
used as a potassium-sparing diuretic for more than  
60 years. Its primary metabolite, canrenone, competitively 
inhibits aldosterone.37 It is FDA approved for the treat-
ment of essential hypertension (25–100 mg), congestive  
heart failure (25 mg), diuretic-induced hypokalemia  
(25–100 mg), and primary hyperaldosteronism  
(100–400 mg).37,40 Spironolactone was serendipitously 
discovered to treat hirsutism, acne, and seborrhea  
associated with polycystic ovary syndrome.41 

Androgens are well studied in male pattern hair loss, 
and their role in FPHL is now becoming evident, with new 
research supporting the role of spironolactone as a useful 
antiandrogen.42,43 An Australian open-label trial random-
ized 80 women with biopsy-proven FPHL to receive 
either spironolactone 200 mg daily or cyproterone acetate, 
an antiandrogen used abroad, including in European 
countries, in conjunction with an oral contraceptive pill 
for premenopausal women.42 Spironolactone was found 
to be as effective as the alternate regimen, with 44% of 
patients experiencing hair regrowth, 44% experiencing 
no progression of hair loss, and only 12% experiencing 
continued hair loss.44 Spironolactone used in combination 
with minoxidil has been shown to demonstrate greater 
efficacy when compared to spironolactone alone.45 One 
observational study of 100 women with FPHL found that 
once-daily capsules of minoxidil 0.25 mg combined with 

once daily spironolactone 25 mg was a safe and effective 
treatment of FPHL.44 Spironolactone also is considered 
safe and effective to treat FPHL in postmenopausal 
women by inhibiting the relative androgen excess.46 

The starting dose for spironolactone usually is  
25 mg twice daily and increased by 50 mg daily up to 
200 mg daily as tolerated. Furthermore, results should 
be monitored for at least 6 months to assess efficacy 
accurately.47 Side effects include headache, decreased 
libido, menstrual irregularities, orthostatic hypotension, 
fatigue, and hyperkalemia. Although hyperkalemia is 
a known side effect of spironolactone, one study of  
974 male and female participants receiving spironolactone 
found that only 0.72% of participants experienced mild 
hyperkalemia (5.1–6.0 mEq/L) with no patients expe-
riencing moderate or severe hyperkalemia. Regardless, 
providers may consider checking potassium levels  
within 4 to 8 weeks of initiating treatment with spirono-
lactone.48 Other potential AEs include gynecomastia and 
feminization; therefore, it is not recommended for use in 
men.42 Oral contraception is recommended to prevent 
pregnancy in premenopausal women, as spironolactone 
may cause feminization of the male fetus. Because of 
the antiandrogenic and progestogenic effects of spirono-
lactone, there has been a theoretical concern for risk of 
inducing breast cancer, especially in postmenopausal 
women. However, a study conducted in the United 
Kingdom of more than 1 million female patients older 
than 55 years found that there was no increased risk of 
breast cancer in postmenopausal women.49

Low-Level Laser Light Therapy
Low-level laser light therapy has been used to reduce 
pain, treat edema, and promote would healing for almost 
50 years and is now one of the few FDA-cleared devices  
to treat alopecia. Low-level laser light therapy uses red 
beam or near-infrared nonthermal lasers at a wavelength 
of 600 to 1000 nm and from 5 to 500 mW. The exact  
mechanism of hair growth stimulation is not known; 
however, it is believed that LLLT accelerates mitosis, 
stimulates hair follicle stem cells to activate follicular 
keratinocytes, and alters cellular metabolism by inhibiting 
nitric oxide from cytochrome c oxidase.50 

Trials evaluating the efficacy of LLLT laser combs 
for the treatment of AGA have demonstrated notable 
improvements in hair density. For example, one sham 
device–controlled, double-blind clinical trial random-
ized 334 men and women to treatment with either an 
FDA-cleared laser comb vs sham devices.51 The treatment 
devices were used 3 times weekly for 26 weeks. Hair 
counts for those treated with the 7-, 9-, and 12-beam 
LLLT laser combs were significantly higher than the 
sham after 26 weeks (P<.05), without any serious AEs 
being reported.51 Another study in men with AGA proved 
similarly efficacious results using at-home LLLT therapy 
of 655 nm to the scalp every other day for 16 weeks  
(60 treatments).52 However, a 24-week randomized, 
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double-blind, sham device–controlled, multicenter trial 
evaluating the LLLT helmet (combining 650-nm laser 
with 630- and 660-nm light-emitting diodes) among 
male and female patients with AGA failed to show 
promising results. Although mean (SD) hair thickness  
(12.6 [9.4] in LLLT group vs 3.9 [7.3] in control group 
[P=.01]) and hair density (17.2 [12.1] in LLLT group 
vs –2.1 [18.3] in control group [P=.003]) increased sig-
nificantly, there was no significant difference in subject 
assessment of global appearance between the 2 groups.53

Low-level laser light therapy devices are  
available both for use at home and in office, with 650- to 
900-nm wavelengths at 5  mW being the recommended 
dose for men and women.51 With regard to AEs, the safety 
profile for LLLT is relatively favorable. Adverse events can 
include dry skin, pruritus, scalp tenderness, irritation, and 
a warm sensation at the treatment site.52

Platelet-Rich Plasma
Originally used in the orthopedic literature to stimulate 
collagen growth, PRP has since been used in dermatology 
to promote hair regrowth by releasing platelet-derived 
growth factors, vascular endothelial growth factor, epi-
dermal growth factor, insulinlike growth factor, and 
fibroblast growth factors to stimulate vascularization 
to the dermal papillary cells.54,55 Platelet-rich plasma is 
derived from the supernatant of centrifuged whole blood 
and then injected in the dermis of the scalp to stimulate 
hair growth. 

Although use of PRP is not approved or cleared by 
the FDA for treatment of hair loss, several studies have 
demonstrated the efficacy of autologous PRP use for 
treating AGA.56 One pilot study of 19 male and female 
participants given a total of 5 PRP injections monthly for  
3 months and subsequently at months 4 and 7 found a sta-
tistically significant improvement in mean hair density, hair 
diameter, and terminal-vellus hair ratio at 1-year follow- 
up (P<.05). Furthermore, histomorphometric evaluation 
demonstrated a decrease in perivascular inflammatory 
infiltrate.57 On the other hand, 2 separate studies failed 
to show statistically significant improvements in hair 
growth after use of PRP.58,59 Varying levels of success may 
be due in part to lack of a standard protocol for perform-
ing PRP injections. Studies comparing efficacy of differ-
ent PRP administration regimens are emerging. A trial of  
40 men and women found that subdermal PRP injections 
administered 3 times per month with booster injec-
tions administered 3 months later was more effective 
than other injection regimens, including once monthly 
injections.58,59 Activators such as collagen, thrombin,  
10% calcium chloride, and calcium gluconate may be 
added to the PRP serum to promote further growth 
factor secretion upon platelet activation.60 However, dif-
ferent means of activation are used in different trials, 
potentially leading to varying results in clinical trials, with  
no one proven superior method.61-63 The main draw-
back of PRP use is that there is no consensus regarding 

exact concentration, utility of activators, dosing param-
eters, depth of injection, or frequency of sessions.60 
Transient pain and erythema are the most common side 
effects of PRP injections, with no major AEs reported in  
the literature.64

Microneedling 
Microneedling is a minimally invasive procedure 
that uses needles to puncture the stratum corneum  
of the skin.65 It was first used cosmetically more than 
20 years ago due to its ability to increase collagen and 
elastin formation.51 Since its discovery, microneedling has 
been used to reduce the appearance of scars; augment 
transdermal drug delivery; and treat active acne vulgaris, 
melasma, hyperhidrosis, and alopecia.65 Although there 
are numerous at-home and professional microneedling 
devices on the market, only one device has been FDA 
cleared thus far. 

Microneedling is proposed to increase hair regrowth 
by triggering the wound healing response, which ulti-
mately augments the release of platelet-derived and 
epidermal growth factors while also activating the hair 
bulge.66 Treatment often is performed with a roller instru-
ment that uses needles 0.5- to 2.5-mm long. Topical 
anesthetic cream may be applied prior to treatment.67 The 
treated area is then washed and an antibiotic ointment is 
applied.55 Management regimens typically require daily 
to weekly treatments with a total of 12 to 28 weeks to 
demonstrate an effect. 

Microneedling has demonstrated efficacy in the treat-
ment of hair loss, especially when combined with min-
oxidil. One study randomized 68 patients to undergo 
microneedling with minoxidil solution 5% twice daily 
compared to a control group of minoxidil solution 5% 
twice daily alone. After 12 weeks, patients treated with 
microneedling and minoxidil had significantly higher 
hair counts than the control group (P<.05).68 It is specu-
lated that microneedling increases penetration of topical 
medications, including minoxidil across the skin barrier, 
thereby enhancing absorption of large molecules.66 

Topical PRP has been used synergistically to aug-
ment the effects of microneedling. A trial randomized 
93 patients with alopecia to receive minoxidil solution 
5% alone, minoxidil solution 5% plus PRP, or micronee-
dling with PRP.69 Hair growth was appreciated in 26 of 
31 patients treated with microneedling and PRP com-
pared to 10 of 31 and 17 of 31 in the other 2 groups, 
respectively. However, when hair growth occurred in the 
minoxidil-treated group, it occurred faster, with changes 
in hair growth at 12 weeks compared to 26 weeks in the 
microneedling group.69 When evaluating the efficacy of 
microneedling and PRP, it must be noted that there is no 
established leading protocol for treating hair loss, which 
may affect the success of the treatment. 

The reported side-effect profile for microneedling 
and PRP injections has been favorable without any 
major AEs noted in clinical trials.56,64,70 The possibility 
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of bleeding, pain, erythema, and infection should be  
discussed with the patient nonetheless. More severe side 
effects such as allergic granulomatous reactions have 
been reported in the literature with the use of micronee-
dling for facial rejuvenation.71

Stem Cells
Stem cell hair therapy is a new and promising area of 
research with the potential to treat alopecia. Although 
not yet FDA approved for this indication, human umbili-
cal cord blood–derived mesenchymal stem cells (HUCB-
MSCs) have received particular attention due to their 
proposed ability to promote tissue differentiation and 
repair, to replace aged and damaged hair cells, and to pro-
mote secretion of multiple growth factors.72 More recently, 
HUCB-MSCs have been shown to successfully differenti-
ate into human hair follicles in vitro after 3 weeks of cell 
culture, establishing a method for high-speed and high-
purity hair follicle cell differentiation with the hope of 
future injections to affected areas with hair loss.73 Another 
study found that HUCB-MSCs enhanced growth of 
human follicular stem cells in vitro; the authors proposed 
an altered Wnt/β‐catenin and JAK/STAT pathway was 
responsible for improved growth of hair follicular cells.74

Although umbilical cord blood is replete with the 
most rapidly dividing stem cells, autologous stem cells 
derived from the hair follicle or mononuclear cells also 
may be used to treat alopecia. One recent study ran-
domized 40 patients with AGA and alopecia areata to 
receive 1 session of either autologous hair follicle or 
mononuclear cell–derived stem cell injections to the 
scalp.75 Mononuclear cells were acquired from the upper 
iliac crest bone marrow of patients who were treated 
with granulocyte colony-stimulating factor 3 days prior 
to the procedure. Follicular stem cells were taken from  
4-mm punch biopsies of the unaffected scalp. After  
6 months, there was a notable improvement in hair 
growth confirmed by immunostaining and dermoscopy, 
without a significant difference between the forms of 
autologous stem cell source. Of note, 45% of study 
patients with alopecia areata showed recurrence of dis-
ease at 1-year follow-up. The most common AEs were 
scalp dermatitis in 20% of participants. Participants who 
underwent bone marrow biopsy experienced bone pain, 
hematoma, and granulocyte colony-stimulating factor–
induced fatigue and chills.75 

Furthermore, the cost of stem cell therapy may be 
prohibitive. Therefore, although stem cell therapy is a  
novel and promising treatment for hair loss, future 
research is necessary to establish safety, efficacy, best 
practices, and accessibility.

Supplements
Patients failing routine treatments for alopecia may turn 
to holistic therapies. Nutrafol (Nutraceutical Wellness 
Inc), a novel nutraceutical product, is one such option that 
has been described for its anti-inflammatory, adaptogenic, 

antioxidant, and DHT-inhibiting properties. This supple-
ment is not FDA approved or cleared, and large-scale 
clinical trials are lacking; however, one randomized 
controlled trial of 40 women with self-reported hair loss 
found a statistically significant increase in the number 
of terminal and vellus hair based on phototrichograms 
performed after 90 and 180 days (P=.009), with no AEs 
reported. This study, however, was limited by a small 
sample size.76 

Lamdapil (ISDIN) is another oral supplement being 
investigated for hair loss. It contains L-cystine amino 
acids; zinc; vitamins B3, B5, B6; biotin; and the plant 
extract Serenoa repens.71 Serenoa repens has reported activ-
ity inhibiting the enzyme 5α-reductase with the other 
vitamins, and amino acids are thought to maintain 
keratin and collagen growth in normal hair.77 One ran-
domized trial investigated use of Lamdapil capsules 
in a total of 70 patients, which included men with  
AGA and women experiencing telogen effluvium.  
For men, the anagen-telogen ratio increased in the 
Lamdapil-treated group by 23.4%, indicating that more 
hair was in the growing phase compared to placebo 
(P<.05). Women with telogen effluvium experienced a 
significantly greater improvement in the hair-pull test 
compared to placebo (P<.05).77

Marine-derived nutraceutical substances also have 
been investigated for their role in treating hair loss. Viviscal, 
originally marketed under the name Hairgain, is one such 
supplement, which was shown to significantly reduce hair 
shedding at 3 and 6 months in a group of 96 premeno-
pausal women diagnosed with subclinical hair thinning 
(P<.05). Additionally, phototrichogram images demon-
strated a statistically significant increase in the mean vel-
luslike hair diameter at 6 months compared to baseline.78 

Although nutraceutical products are not first-line 
therapy for hair loss, dermatologists may recommend 
these treatments in patients refusing prescription medi-
cations, specifically requesting a natural treatment, or in 
addition to a first-line agent such as minoxidil. It must be 
noted, however, that both supplements are new, and there 
is need for further investigation on their efficacy, safety, 
and dosing, as neither is FDA regulated. 

Conclusion
Hair loss affects millions of Americans each year and 
has detrimental effects on self-esteem and psycho-
social functioning. Nonsurgical treatment options will 
undoubtedly continue to intrigue patients, as they are 
often less costly and do not carry risks associated with 
surgery. Minoxidil, finasteride, and LLLT remain staples 
of therapy, with the strongest evidence supporting their 
safety and efficacy. Numerous other treatment options  
are emerging, including PRP, microneedling, mesenchy-
mal and autologous stem cell therapy, and oral supple-
ments, though further research must be conducted to 
establish dosing, safety, and best practices. Physicians 
must discuss patient preference and anticipated length of 
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treatment when discussing alopecia treatment to maxi-
mize patient satisfaction.
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