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Background: Both psychiatric disorders and diverse medications used to treat them have been associated with alopecia. The
objective of our study was to investigate the existence of an association between attention-deficit/hyperactivity disorder (ADHD)
stimulant medication (ASM) and various types of alopecia.
Methods:We conducted a retrospective case-control medical record review of patients between the ages of 6 and 18 years seen
in dermatology clinics during a 10-year period. Cases included patients diagnosed with alopecia areata (AA), alopecia totalis (AT),
or alopecia universalis (AU). We matched 3 controls on age and sex to each case. We reviewed patients’ medical records for the
following medications: lisdexamfetamine, amphetamine/dextroamphetamine, dexmethylphenidate, and methylphenidate. We
examined the association between medications used to treat ADHD and diagnoses of AA, AT, and/or AU by calculating a series of
odds ratios and 95% CIs.
Results:We identified 124 cases (110with AA, 11with AT, and 3with AU) and 372 controls. We found a strong association between
AU and ASM use (P<0.0071). No relationship between ASM use and other types of hair loss was found.
Conclusion: Although the sample size of cases with AUwas small, we found a significant association between AU and ASM. While
further study is needed, practitioners may consider close monitoring of patients with AA who use ASM for the development of
worseningdisease anddiscontinue themedication if the patient experiences an increase in hair loss that appears to beprogressing
to AU.
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INTRODUCTION
Alopecia areata (AA) is a common, inflammatory, non-

scarring type of hair loss that typically presents as well-
demarcated patches and can progress to include all scalp
hair (alopecia totalis [AT]) or all body hair (alopecia univer-
salis [AU]). Nail findings, such as nail pitting, may also result
and are more common in patients with severe disease. AA
affects approximately 0.1% to 0.2% of the general pop-
ulation, with both sexes generally thought to be affected
equally.1 Patients with AA commonly experience psycholog-
ical distress and impaired quality of life. A 2019 retrospective
review ofmore than 5,500 patients in the United States found
that AA was associated with several mental health disorders,
and the strongest association was found with attention-
deficit/hyperactivity disorder (ADHD).2 A Taiwanese study
also demonstrated an association between AA and several

psychiatric conditions; however, that study found no asso-
ciation between AA and ADHD.3 While the existence of an
association between psychiatric conditions and AA is not
clear, a high stress level and the associated increase in cor-
tisol have been hypothesized to stimulate proinflammatory
cytokines, causing an alteration in the immune system and
leading to immune attack on hair follicles.3

In addition to psychiatric disorders, psychiatric medi-
cations, including selective serotonin reuptake inhibitors,
antipsychotics, and tricyclic antidepressants, have also been
reported in association with AA.4-6 One class of psychi-
atric medication reported in the literature since the 1960s
to be associated with hair loss is ADHD stimulant med-
ications (ASM)7 such as amphetamine, lisdexamfetamine,
and methylphenidate. Hair loss associated with ASM has
been reported either as diffuse and rapid, such as in telogen
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Table 1. Distribution by Sex of Types of Alopecia Cases and Controls

ADHD Stimulant
Medication Use %Using ADHD

Patient Sex Type of Alopecia Yes No Stimulant Medication

Female Alopecia areata 6 63 8.70

Alopecia totalis 2 2 50.00

Alopecia universalis 0 0 0

Control 29 190 13.24

Male Alopecia areata 7 34 17.07

Alopecia totalis 0 7 0

Alopecia universalis 3 0 100.00

Control 42 111 27.45

Note: The percentages for each row were calculated by dividing the “Yes” column of each row by the sum of the “Yes” and “No” columns for each row.
ADHD, attention-deficit/hyperactivity disorder.

effluvium, or as an exacerbating factor of trichotillomania.7,8

The textbook Stimulant Drugs and ADHD: Basic and Clinical
Neuroscience comments that “the alopecia on stimulants is
reversible and temporary, having to do with too many folli-
cles going into the dormant phase in synchrony,”9 such as
with telogen effluvium. While telogen effluvium may be the
culprit in some cases of hair loss associated with ASM, the
hair loss time course is difficult to explain when reviewing
published case reports. While telogen effluvium hair loss typ-
ically occurs 3 months following a trigger,10 cases in the liter-
ature include diffuse and rapid hair loss 5 days after starting
a new ASM, as well as rapid and diffuse hair loss after hav-
ing taken amphetamines for several years.11,12 As in telogen
effluvium, some types of AA can present initially with diffuse
and rapid shedding of hair. AA incognita and acute and dif-
fuse total alopecia are 2 types of AA that present with diffuse
shedding. These 2 types of AA, however, often do not have
preexisting localized patches of hair loss.
Given the possible association between ADHD and AA,

the uncertain pathomechanism underlying the alopecia
associated with ASM, and the various psychiatric medica-
tions associated with AA, our study objective was to inves-
tigate whether an association exists between ASM use and
various types of AA.

METHODS
This case-control retrospective medical record review was

approved by the Louisiana State University Health Sciences
Center–New Orleans Institutional Review Board and the
Franciscan Missionaries of Our Lady University Institutional
Review Board.
We conducted a medical record review of cases (ie,

patients with AA, AT, or AU) and controls (ie, patients without
AA, AT, or AU) between 6 and 18 years of age seen in derma-
tology clinics associated with one large health care system
between March 15, 2008 and March 15, 2018.
To identify cases, a report of all patients meeting age and

visit date criteria with the following diagnoses was gener-
ated (International Classification of Diseases, Ninth Revision
and Tenth Revision, respectively): AA (704.01; L63.9, L63.2,
L63.8); AT (L63.0); or AU (L63.1). Using a random number

generator, 3 control subjects were matched to each case on
age and sex from a list of patients without AA, AT, or AU seen
in the same dermatology clinics during the same time frame.
Patients were excluded if they had ever taken tumor necro-
sis factor (TNF)-alpha inhibitors (etanercept, adalimumab,
infliximab, certolizumab), golimumab, ribavirin, haloperidol,
or pegylated interferon, as these medications are reported
to cause AA. One control was excluded because the patient
was taking adalimumab. No cases were excluded. To ascer-
tain information on ASM exposure, medical records of iden-
tified cases and controls were reviewed for the following
medications: lisdexamfetamine, amphetamine/dextroam-
phetamine, dexmethylphenidate, and methylphenidate.

We calculated a series of odds ratios (ORs) and 95% CIs
using SPSS statistical software, version 25 (IBM Corp) to
examine the association between ASM and diagnoses of AA,
AT, and AU. We analyzed the relationship between sex and
ASM with chi-square analysis.

RESULTS
During the 10-year period, 124 cases and 372 controls

matched on age and sex were identified. Forty-one percent
of the participants were male and 59% were female. Males
were more likely than females to use ASM (χ2[1]=13.40;
P=0.0003).

The distribution of the type of alopecia (ie, cases) and con-
trols by sex and ASM use is shown in Table 1. Of the cases,
110 patients had AA, 11 had AT, and 3 had AU. In the com-
parison of cases with any type of alopecia (AA, AT, AU) to
controls (Table 2), we found no association between hair loss
and ASM use (OR=0.72, 95% CI 0.41-1.26; P=0.2811). In
the comparison of AA cases to controls, we found no sig-
nificant association between ASM and AA (OR=0.66, 95%
CI 0.35-1.24; P=0.0861). In the comparison of AT cases
to controls, we found no association with ASM (OR=1.21,
95% CI 0.25-5.96; P=0.9999). However, when compar-
ing AU cases to controls, we found a strong association
between AU and ASM use (OR=29.52; 95% CI 1.51-577.88;
P=0.0071).

We reviewed the notes for the 3 patients with AU taking
ASM. According to the patients’ medical records, no biop-
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Table 2. Relationship Between Types of Alopecia and Attention-Deficit/Hyperactivity Disorder (ADHD)
Stimulant Medication Use

ADHD Stimulant
Medication Use

Type of Alopecia Yes No Total (% Yes) Odds Ratio 95% CI P Value

Any form of alopecia 18 106 124 (14.5) 0.72 0.41-1.26 0.2811

Alopecia areata 13 97 110 (11.8) 0.66 0.35-1.24 0.0861

Alopecia totalis 2 9 11 (18.2) 1.21 0.25-5.96 0.9999

Alopecia universalis 3 0 3 (100.0) 29.52 1.51-577.88 0.0071

Control 71 301 372 (19.1) reference

sies had been done to confirm the diagnosis of AU. One of
the patients had a localized patch of hair loss on the right
temple before progressing to AU, and another had an ophi-
asis pattern of AA. The third patient had pitting of several
nails with no documentation of localized hair loss prior to
the development of AU. The interval between starting ASM
and onset of hair loss was 2 to 4 years.

DISCUSSION
Although the number of patients in our study who expe-

rienced AU is small, and the CI for the OR between AU
and ASM is large, to our knowledge, these study results
are the first in the literature to suggest a potential associ-
ation between AU and ASM. Additionally, we found no asso-
ciations between other forms of alopecia and ASM. Align-
ing with published results,13 males in our study were more
likely to be taking ASM than females, and interestingly, all
3 patients with AU were males taking ASM. In addition to
diffuse hair loss, all 3 patients with AU had findings that
were helpful in making the diagnosis, such as more localized
patches of hair loss or nail pitting initially.
Considering the various psychiatric medications reported

to be associated with AA and the results of our study,
we question whether prior reports of ASM-related hair loss
could also be cases of severe AA (ie, AU). We also question
whether the study that found an association between ADHD
and AA would have found the association restricted to AU if
the various types of AA had been examined separately.2

Cases of hair loss related to ASM were first reported in
the 1960s and were described simply as diffuse hair thinning
on the vertex related to amphetamine use for weight loss.7

A case from 2009 describes a 5-year-old female who had
been diagnosed with ADHD and took “mixed amphetamine
salts” for 1 month, followed by a change of medication to lis-
dexamfetamine because her prior medication would “wear
off” too early in the day.11 Five days after starting the new
medication, the patient was reported to have generalized
hair loss with no bald areas. Lisdexamfetamine was dis-
continued, and the patient’s hair loss stopped 2 days later.
The patient was restarted on the mixed amphetamine salts,
and no further hair loss was reported. A case from 1988
describes a 57-year-old female who was treated with dex-
troamphetamine for narcolepsy for a period that appeared
to be >10 years when she developed “rapid loss of almost
all her body hair.”12

While the descriptions of the patients in these reports lack
more specific findings of AA, the intervals between starting

medication and onset of hair loss are also not classic for tel-
ogen effluvium, which is typically 3 to 4 months and is in the
differential diagnosis of AU. When telogen effluvium is in the
differential diagnosis but the interval does not fit, practition-
ers may want to consider the less classic forms of AA—AA
incognita and acute diffuse and total alopecia. In general,
these forms of AA have a marked female predominance and
may bemore common in women older than 40 years.14 While
trichotillomania may occur in some patients with progres-
sive AA, trichotillomania is unlikely to account for total body
hair loss. Providers should also consider anagen effluvium
when a patient presents with diffuse hair loss, and in the right
context, recognize that the inflammation associated with AA
is capable of diminishing the metabolic activity of hair fol-
licles, thus resulting in anagen hair loss.15 While the classic
histopathologic finding of peribulbar inflammation is helpful if
present in the acute active phase of AA, biopsy findings may
be less specific and less helpful as the disease progresses.1

The pathogenesis of AA is not completely understood and
may vary depending on the trigger. Whether psychiatric con-
ditions or the medications used to treat these conditions
are associated with AA is unclear, as studies have reported
conflicting results.2-6 Regarding medication-induced cases
of AA, the culprit medication in one patient may be the cure in
another. For example, while TNF-alpha inhibitors have been
used successfully to treat AU, some patients have had wors-
ening AA when placed on one of these medications.16 Of
note, autoimmune conditions have been associated with the
use of ASM, such as autoimmune hepatitis and the use of
methylphenidate.17

ASM-related hair loss is often rapid and diffuse and is
poorly understood. Our study adds to the case reports of
ASM-related hair loss and represents a step toward bet-
ter characterizing its clinical findings and possible etiology.
Given study results, practitioners may want to ask about
prior localized areas of hair loss and examine for nail pitting
in patients with suspected ASM-related hair loss. Addition-
ally, practitioners may consider monitoring patients with AA
closely for progression of disease if they are taking an ASM
and discontinue the ASM if disease progression develops. If
possible, a period during which ASM is removed could be
attempted in patients with suspected ASM-related alopecia
to monitor for hair growth.
Studies with large numbers of patients with AU are

required before solid conclusions can be drawn concern-
ing the relationship between AU and ASM. Limitations of
our study include questions regarding the generalizability
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of results beyond our geographic region, as the study was
restricted to one hospital system in the southern United
States. Also, we acknowledge that we have identified a
possible association but did not prove causal relationship
between ASMand AU, especially considering the small num-
ber of cases and that the time between starting the medicine
and the onset of hair loss in our patients with AU was 2 to
4 years.

CONCLUSION
To our knowledge, our study is the first in the literature to

demonstrate a possible association between AU and the use
of ASM. While this association requires confirmation, based
on study results, practitioners may consider close monitor-
ing of patients with AA who are taking an ASM for the devel-
opment of worsening disease and discontinuing the med-
ication if patients experience an increase in hair loss that
appears to be progressing to AU.
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