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A second case of effective eradication of alopecia areata following
treatment with the dopaminergic drug dextroamphetamine

Abstract

In contrast to alopecia related to conversion of terminal hairs
to vellus hairs on a genetic/hormonal basis, alopecia areata (AA),
is considered to have an inflammatory basis with psychogenetic
and possible genetic contribution. Thus, most treatments that
have been tried for AA have been attempts to interrupt the
inflammatory pathways. Many of these immune suppressant
drugs have both short-term side effects and also an increased risk
for serious complications e.g., osteoporosis, diabetes, infection,
and even cancer. Unfortunately, these autoimmune therapies
have had limited efficacy. Dopaminergic drugs have been used
to successfully treat a variety of autoimmune conditions that
were refractory to standard immunosuppressives. A search
of the literature found only one case of AA that was treated
with dextroamphetamine sulfate, which was very successful.
Presented here is a recent case of AA responding very well
to dextroamphetamine. The corrective mechanism has been
hypothesized to be related to the increase in dopamine
from sympathetic nerve fibers diminishing excessive cellular
permeability at the hair shaft level thus precluding infiltration
of irritants that are responsible for precipitating the initial
inflammatory response.
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During examination, exclamation point hairs, dystrophic hairs

Alopecia areata (AA) is the most common immune-medi-
ated non-scarring type of hair loss affecting approximately
0.1-0.2% of the population, with a lifetime risk of 2% in the
US [1]. AA patient-population is worldwide and there are no
differences among age groups, sexes, and ethnicities. Patients
may experience frustration due to the unpredictable nature
of their disease, for which there is no definitive treatment [2].

The hair loss is usually found to be a localized circumscribed
patch or patches which can be divided into subtypes. Those
include Alopecia Ophiasis (AO), an occipital band, alopecia si-
saipho a crown scalp, patch of hair loss, diffuse AA, complete
loss of scalp hair (alopecia totalis (AT)) and complete loss of
scalp and body hair (alopecia universalis (AU)). The AA scalp
hair loss can be visually categorized by the Severity of Alope-
cia Tool (SALT) score ranging from 0%-100% [1-3].

and yellow dots are features of AA that can only be identified
through trichoscopy; which helps to determine areas to collect
for a biopsy specimen [3]. Nail changes ranging from pitting to
trachyonychia are more common in children and patients with
severe AA (such as AT and AU), and they have a prevalence of
approximately 30% [4].

Family members of those with AA and identical twins have
a higher incidence of the disease [5,6]. Mouse models suggest
a polygenic nature to AA [7]. According to various studies, AA
has been associated with concurrent diseases (comorbidities),
including depression, anxiety, autoimmune diseases, and other
conditions such as asthma, allergic rhinitis, atopic dermatitis,
diabetes, hypertension vitiligo, thyroiditis and systemic lupus
erythematosus [8,9]. Furthermore, psychological stressors,
smoking, alcohol consumption, sleep disturbance, gut microbi-
ota, and drugs have been postulated to play a role in the patho-
genesis of AA, by exacerbating the immune response against
the hair follicles [10].
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The hair growth cycle follows four distinct stages includ-
ing anagen (growth phase) followed by catagen (transition
phase), then telogen (resting/inactive phase) and finally exo-
gen (shedding phase). A portion of the anagen phase Hair Fol-
licle (HF) consists of an immune privileged site similar to the
anterior chamber of the eyes, pregnant uterus and the testes
[10]. In HF, the immune privileged sites prevent autoimmune
responses against autoantigens expressed in the bulb; this is
done through three distinct theorized mechanisms. First, the
HF extracellular matrix acts as a barrier to prevent immune cells
from being transferred in and out the HF [11]. Second, there
is downregulation of the expressions of Major Histocompat-
ibility Complex (MHC) class | and Il molecules in anagen hair
bulbs, which can sequester autoantigens from being presented
to CD8+ T-cells, CD4+ T-cells, and Natural Killer (NK) cells [12].
Third, the epithelium secretes local immunosuppressant mol-
ecules known as “IP guardians” which form immune inhibitory
sections. They suppress interferon-gamma (IFN-y) expression of
MHC molecules to protect sequestered antigens. They include
Transforming Growth Factor-B1 (TGF-B1), Interleukin-10 (IL-10),
a-Melanocyte Stimulating Hormone (a-MSH), Indoleamine-2,3-
Dioxygenase (IDO), somatostatin and vasoactive intestinal pep-
tide (VIP) [13].

There have been multiple investigations to explain the auto-
immune nature of AA. In AA the HF cycle becomes disrupted,
leading to a dystrophic and inflammatory anagen phase, and
a premature catagen phase; described as an immune privilege
collapse. Environmental stress can lead to build up of reactive
oxygen species in HF keratinocytes. Reported triggers includ-
ing emotional stress or physical stress, vaccinations, viral infec-
tions (eg: Epstein Barr virus, severe acute respiratory syndrome
coronavirus 2, Hepatitis B and C) and medications [14]. In AA
initiation, there is stimulation of Cytotoxic T cells (CTLs) which
activate IFN-y, that upregulate proteins including MHC class |
polypeptide-related sequence A (MICA), leading to increased ex-
pression of MHC class | [15,16]. The stressed environment could
also downregulate “IP guardians”. This dysregulation renders
anagen HFs targets of “bee-swarm-like” lymphocytic infiltrate
of NKG2D+ T-cells and natural killer (NK) cells in the growing
hair bulb interacting with auto-reactive CD8+ T-cells [17]. This
leads to the secretion of the key mediator of AA, IFN-y, which
binds IFN-y receptors, leading to upregulation of IL-15 and oth-
er inflammatory chemokines (e.g., MICA and CXCL9/10/11) in
the HF via the Janus Kinase- JAK-STAT pathway [13]. In CD8+ T-
cells, IL-15 upregulates the production of perforin and cytotoxic
granzymes, causing them to produce even more IFN-y. It creates
a positive feedback loop resulting in the destruction of HF cells
and the hair growth cycle [12,18]. Furthermore, they found
MHC type 2 cell involvement, for which CD4+ T-cells aggravate
the process, while Tregs and iNKT cells may provide relative pro-
tection against development of AA [14].

There is little question that psychological stress plays an im-
portant role in the pathophysiology of AA; AA onset has been as-
sociated with neuropeptides which are secreted in response to
psychological stress such as Substance P (SP) and Corticotropin
Releasing Hormone (CRH) [19]. SP initiates the nerve response
to stress by acting as a neurotransmitter and neuromodulator
that delivers inflammatory and pain signals. It has been con-
firmed from other studies that psychological stress upregulates
the expression of SP of the peripheral nervous system on the
human scalp [20,21]. Recent C3H/Hej mice studies have shown
that serum SP levels on immunohistochemical analysis are in-
creased along with their receptors, Neurokinin-1-Receptors

(NK1R) in the scalps of patients with AA [22]. CRH is secreted
by the hypothalamus at the HPA axis, and stimulates Adreno-
corticotropic Hormones (ACTH) which promotes the synthesis
of glucocorticoids, such as cortisol, in response to unexpected
psychological stress. According to studies, it was shown that
CRH, ACTH and alpha-melanocyte-stimulating hormone (alpha-
MSH) expression were significantly higher in the scalp epider-
mis and HFs of patients with AA [23,24]. Overall, results from
studies on SP and CRH indicate a defective signaling system in
the cutaneous HPA axis and/or peripheral nerves involved in the
pathogenesis of AA. Furthermore, they also have both been im-
plicated in studies demonstrating their association with induc-
tion of mast cells degranulation, which further contributes to
the polarization and expansion of CD8+ T-cells in AA [25].

Due to the unpredictable nature of AA, there are a plethora
of treatments available. Although AA pathogenesis is a very
destructive process, the HF epithelial stem cells located in the
bulge are not mainly attacked. Therefore, AA can be reversible
even in the majority of severe cases. The key prerequisite to the
treatment of AA is the re-establishment of HF-immune privilege
for a spontaneous or long-term remission. A spontaneous re-
covery for hair growth is seen in 35-50% within one year after
AA occurred [25]. Currently there are a wide variety of treat-
ments available from nonmedical (e.g., microblading and hair
synthetics) to medical intervention targeting the immunological
pathway. There are no defined treatment guidelines available,
however a useful flowchart was published by Alhanshali et al in
2023 on treatment strategy [26].

Steroids, intralesional and/or topicals are considered first-
line therapy for patchy AA and more extensive AA; they contain
anti-inflammatory properties that help with HF regrowth [10].
Topical immunotherapies for treatment of AA include Diphen-
ylcyclopropenone (DPCP) or Squaric Acid Dibutylester (SADBE),
altering local immune response by shifting T-cell mediated auto-
immunity away from targeted HF. Minoxidil, is a form of adjunc-
tive therapy for AA, as in either topical or oral forms. However,
it is not an effective monotherapy for patients with severe AA
[10]. Minoxidil has been shown to shorten hair follicle telogen
phase, increase anagen phase duration, and increase hair diam-
eter and length [28]. For treatment-resistant AA or severe forms
of AA including totalis and universalis, JAK inhibitor therapy is
recommended. There is now a FDA approved JAK inhibitor drug
named baricitinib. However, due to its immunosuppressive po-
tency, patients must be warned of possible side effects e.g.,
malignancy, major adverse cardiovascular events, leukopenia,
thrombocytopenia and gastrointestinal side effects [9].

Thus, unfortunately, none of the above referenced therapies
are very effective for AA and some had significant short term
side effects and potential long-term risks e.g., cancer or serious
infections e.g. with treatment with corticosteroids or immuno-
suppressives.

Case report

An 18-year-old teenage young lady was referred to a rheu-
matologist for joint pain. She also had a 3 cm patch of alopecia
in the occipital region of her head. She had a positive serum
rheumatoid factor test. The rheumatologist diagnosed her with
rheumatoid arthritis and AA. She was treated with prednisone
and after one year she had considerable improvement in her
joint pain and the bald area started to develop terminal hairs
thus after 6 months the bald occipital area was not as notice-
able but slightly thinner than the rest of her head hair. It should
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be noted that she was under considerable stress at age 18 be-
cause her mother was very ill.

At the age of 32 she started losing hair again in the same
occipital area as at age 18 reaching a size of 6.5 cm thus leav-
ing a larger bald spot. The AA persisted until age 35 when she
sought help for infertility related to diminished oocyte reserve,
severe dysmenorrhea and a past history of rheumatoid arthri-
tis, it was considered that at least part of her infertility may be
related to excessive inflammation with immune rejection of the
fetus related to excessive infiltration of irritants into the pelvic
tissue related to increased cellular permeability [29-33]. Drugs
that release more dopamine from sympathetic nerve endings
diminish cellular permeability and thus diminish the inflamma-
tion [29-33].

She was started in 15 mg amphetamine tables upon arising
in the morning and at noon providing 18.8 mg dextroamphet-
amine sulfate per day. She noticed after 3 weeks some hairs
growing in her bald spot. After 3 months the AA was totally cov-
ered by normal length hair with normal thickness.

The dosage of amphetamine salts was increased monthly
until 60 mg was reached (37.6 mg dextroamphetamine). Her
dysmenorrhea was also eradicated. Related to a shortage of
amphetamines she did not take the dextroamphetamines for
10 days after 6 months of steady intake. There were no with-
drawal symptoms, but after a week she noticed increased hair
loss from the occipital spot. Upon resumption of the drug the
shedding stopped.

She is now 10 months from initial treatment and for the first
time since age 18 there is not even any subtle thinning in the oc-
cipital area. After failing to conceive after a few cycles of treat-
ment with dextroamphetamine daily and progesterone vaginal
suppositories in the luteal phase so she decided to have in vitro
fertilization embryo transfer performed. She became pregnant
with twins, and she is presently in her second trimester.

Discussion

As mentioned in the introduction, there is strong evidence
that alopecia areata, alopecia totalis, and alopecia universalis
has an autoimmune etiology with a strong psychogenic factor
initiating autoimmune events in many cases. Because remission
and exacerbation are not unusual with inflammatory alopecia,
one cannot always state with certainty that the treatment ren-
dered was responsible for the improvement.

Nevertheless, we favor that the treatment that was rendered
is most likely the reason for the marked quick improvement of
the AA. Dopaminergic drugs have been very successful in eradi-
cating symptoms or signs of many chronic ilinesses considered
to be on an autoimmune basis despite failure with other im-
munosuppressive drugs in both men and women [29,31,32,34-
37]. In fact, dopaminergic drugs especially dextroamphetamine
treatment, have resulted in long lasting remission in certain se-
vere treatment autoimmune conditions in which the patients
were considered moribund including mesenteric sclerosis, au-
toimmune hepatitis, and pancreatitis [39,40,41]. Evidence that
inflammation in this case was being suppressed by dextroam-
phetamine was demonstrated, also resulting in complete relief
of dysmenorrhea. Pelvic pain and endometriosis have been as-
sociated with other pathological conditions including autoim-
mune conditions [33,40].

This is not the first case published suggesting that inflam-
matory alopecia may be improved by treatment with the do-
paminergic drug cabergoline. In 2014, another convincing
case report was published strongly suggesting that dextroam-
phetamine sulfate helped a 62-year-old woman who initially
presented with alopecia areata in her head and pubic hair to
full blown alopecia totalis and universalis [41]. Unfortunately,
however, the most recent updates in treating AA do not men-
tion either sympathetic amines or dopaminergic drugs to treat
AA [10,13,25,26]. Dextroamphetamine has also been found to
treat another autoimmune condition associated with inflamma-
tory alopecia i.e., discoid lupus erythematosus [42].

We have seen other cases of AA respond to dopaminergic
drugs but we thought that at the 10 year anniversary of our
previous publication it was time to write another case report to
hopefully stimulate interest in a dermatologic group who have
a larger volume of patients with AA to determine if dextroam-
phetamine or other dopaminergic drugs are effective in only
a minority of cases of AA, or whether this very safe, very well
tolerated, drug can be effective for the majority of cases of AA.

There are other dopaminergic drugs e.g., cabergoline that
have successfully treated chronic treatment refractory condi-
tions related to increased cellular permeability syndrome [43-
45]. Even levo dopa has been found to be very effective for vul-
vovaginitis [46]. In general, we have found dextroamphetamine
to be more effective for treating inflammatory disorders than
various immunosuppressives and much safer [29,37].
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