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63-Year-Old Female with Diffuse
Thinning of the Hair

Amber Castellanos, Kristina Kazimir, Suchita Sampath,
and Shannon C. Trotter

Abstract

Androgenetic alopecia (AGA) is a form of non-scarring alopecia caused by an
excessive response to androgens. It is the most common type of progressive hair
loss in both men and women, affecting up to 80% of men and 50% of women
over the course of their life. Presentations of AGA differ between sexes with men
initially experiencing recession of the frontal hairline and increased loss in the
temporal regions. In women, the hair loss consists of diffuse thinning at the
crown with a presenting concern of a widening center hair part. AGA is a hor-
monally driven hair loss where androgens may have a paradoxical effect on some
areas of the scalp and cause dark terminal hair follicles to regress to fine and
colorless vellus hairs. Not only do androgens cause hair follicle regression into
vellus hairs, but they also shorten the anagen (growth) phase. This results in a
smaller anagen-to-telogen ratio and ultimately leads to follicular shrinkage and a
decrease in overall hair coverage on the scalp. Diagnosis of AGA is based on a
thorough history and physical exam. Biopsy is rarely required for diagnosis but
if performed, shows pronounced miniaturization of hair follicles and complete
zones of replacement of terminal hair by vellus hair. Treatment of AGA focuses
on increasing scalp coverage as well as impeding the progression of hair thin-
ning. This can be achieved through the use of topical minoxidil for both men and
women. The use of oral finasteride may be utilized in men and recent studies
suggest its use in non-reproductive females. Females may also use oral spirono-
lactone as an alternative therapy to finasteride. Recent studies are investigating
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the use of platelet-rich plasma, low-level laser therapy, and janus-kinase inhibi-
tors for the treatment of AGA with promising preliminary results.

Keywords
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A 58-year-old female presented with diffuse thinning of her hair on the scalp. She
reported gradual thinning of her hair over the past 5 years. Of note, her family his-
tory was significant for hair loss with her father and paternal grandfather. She denied
hair loss of the eyebrows, eyelashes, or other body hair.

On physical examination, diffuse non-scarring alopecia was noted with retention
of hair on the frontal scalp line (Figs. 1.1 and 1.2). Eyelashes and eyebrows appeared

Fig. 1.1 Diffuse thinning
of the scalp with widening
of the mid-line part. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer
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Fig. 1.2 Diffuse thinning
of the scalp with retention
of the frontal scalp line.
Image courtesy of

Dr. Melissa Piliang and
Janine Sot, MBA medical
photographer

) 9
intact. A scalp biopsy was performed and revealed miniaturization of the hair folli-

cles. Fingernails were normal in appearance.
Based on the clinical case description, what is the most likely diagnosis?

1. Diffuse alopecia areata
2. Drug-induced alopecia
3. Androgenetic alopecia
4. Telogen effluvium

Diagnosis

Androgenetic alopecia.

Discussion

Androgenetic alopecia (AGA) is a form of non-scarring alopecia caused by an
excessive response to androgens [1]. This progressive type of hair loss is common
in both men and women, affecting up to 80% of men and 50% of women over the
course of their lifetime [2]. Although prevalence data is limited, AGA is most preva-
lent in Caucasian populations, as up 50% of Caucasian men will have AGA by age
50 [3]. Asian and African populations also have high prevalence rates but to a lesser
degree when compared to Caucasian populations [4].

Presentations of AGA differ between sexes with men initially experiencing
recession of the frontal hairline and increased loss in the temporal regions. This may
be accompanied by hair loss at the vertex creating a characteristic “horseshoe” pat-
tern [5] (Fig. 1.3). In women, the pattern of hair loss is not as distinct as in men; it
generally consists of diffuse thinning at the crown with a presenting concern of a
widening center hair part [6] (Fig. 1.4).
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Fig. 1.3 Presentation of AGA in males with recession of the frontal hairline as well as hair loss at
the vertex, creating a “horseshoe” pattern. Images courtesy of Dr. Melissa Piliang and Janine Sot,
MBA medical photographer

Fig. 1.4 Comparison of the differing presentations of AGA between men and women. The top
panel depicts the hair loss pattern seen in men with recession of the frontal hairline and increased
loss in the temporal regions. The bottom panel illustrates the diffuse thinning at the crown and
widening center part found in women with AGA
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Predisposition to AGA is likely multifactorial caused by the interaction of sev-
eral genes and environmental factors with the risk of developing AGA dramatically
increasing when there is a positive family history [7, 8].

As the name suggests, AGA is driven by androgens. Androgens are important
regulators of human hair growth. Under baseline conditions, androgens stimulate
thin hairs that lack pigment, vellus follicles, to transform into thicker, pigmented,
terminal hair follicles [9]. This stimulation of hair growth is most evident during
adrenarche when circulating levels of androgens increase resulting in the manifesta-
tion of pubic and axillary hair in both sexes. These androgen-stimulated hairs are
unlike the terminal hairs found on your head, eyelashes, and eyebrows that can grow
constitutively in the absence of androgens [10]. In those with AGA, androgens may
have a paradoxical effect on some areas of the scalp and cause dark terminal hair
follicles to regress to fine and colorless vellus hairs. This phenomenon is believed to
be a result of an imbalance of androgen production and degradation, as well as an
increase in the number of androgen receptors [11, 12].

The androgens, dihydrotestosterone (DHT), and nuclear lipophilic enzyme,
Sa-reductase are thought to play an important role in the pathophysiology of
AGA. In humans, DHT is made from testosterone via the enzyme, Sa-reductase [13,
14]. Sa-reductase has two isoforms (Type I and Type II) in scalp hair follicles [13,
14]. Type II Sa-reductase is a chief mediator of DHT production in the scalp, as it
contributes to 80% of DHT production from testosterone [15]. Studies have demon-
strated that men with AGA have amplified expression of Type II Sa-reductase and
consequently elevated concentrations of DHT and androgen receptors [15]. This
proves to be the crux of the pathology of AGA, as DHT and 5Sa-reductase cause a
reduction in hair follicles by shortening certain phases of the hair follicle growth
cycle [16, 17]. Normally, hair follicles undergo continual phases of growth and
development (anagen), regression (catagen), and rest (telogen), but in those with
AGA, the anagen phase is shortened. This results in a smaller anagen-to-telogen
ratio and ultimately leads to follicular shrinkage and a decrease in overall hair cov-
erage on the scalp [14] (Fig. 1.5).

The diagnosis of AGA is usually made from the history and clinical findings
alone. A thorough history should be elicited to rule out other potential causes of hair
loss. The physical exam findings are also imperative for the diagnosis of AGA. The
pattern of hair loss described above as well as a negative hair-pull test would sug-
gest AGA instead of telogen effluvium [18]. In women, a complete hormonal evalu-
ation may not be necessary if other signs of androgen excess are not present such as
menstrual irregularities, hirsutism, severe cystic acne, virilization, or galactorrhea
[19]. If a scalp biopsy is required, the morphological changes are subtle and vary
with the stage of AGA. In the early phases, there is a mononuclear inflammatory
infiltrate centered at the junction of the follicular infundibulum and the associated
sebaceous duct [5]. As AGA progresses, terminal hairs become replaced by vellus
or rudimentary anagen hair follicles [5]. Areas of the scalp with well-established
androgenetic alopecia show pronounced miniaturization of hair follicles and com-
plete zones of terminal hair replacement by vellus hairs [5].
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Fig. 1.5 The multiple effects DHT has on hair follicles: Testosterone is converted into DHT by
Type II 5a-reductase. In individuals with AGA, there are increased levels of the Type II isoform of
Sa-reductase resulting in elevated levels of DHT. DHT, in turn, erodes the subcutaneous fat.
Additionally, DHT shortens the duration of the hair growth cycle. The lack of subcutaneous fat and
shortened hair cycle prevents hair follicles from growing to their full size. The hair shaft is eventu-
ally lost after multiple cycles of hair follicle miniaturization

Treatment

AGA may have a dramatic psychosocial impact and therapeutic intervention may be
desired to assist the patient. The goal of AGA treatment is to increase hair growth
and impede the progression of hair thinning.

Minoxidil has been a reputable treatment for AGA for over 30 years. Although
knowledge of the entire mechanism of action has not yet been elucidated, conver-
sion of minoxidil to its active derivative minoxidil sulphate by follicular sulfotrans-
ferase is key to minoxidil’s effectiveness. Animal studies have demonstrated that
with topical application, minoxidil results in hair follicles remaining in the anagen
phase for a longer duration as well as reducing the time spent in the telogen phase
[20]. Side effects associated with topical application of either the 2% or 5% formu-
lation of minoxidil are dermatitis, headaches, and hypertrichosis [21]. Another pit-
fall with topical minoxidil is compliance as peak efficacy is achieved with consistent
application of the product. Oftentimes, premature discontinuation of treatment
occurs due to a lack of perceived efficacy, adverse effects, or altered hair texture. As
a result, a 2019 study compared the efficacy of oral and topical minoxidil in the
treatment of female-pattern hair loss. Groups were treated with either 1 mg of oral
minoxidil or 5% topical minoxidil solution for 24 weeks. The results showed that
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low-dose oral minoxidil provides improvement with female-pattern hair loss, but
the results did not differ from topical minoxidil 5% solution [21].

Another highly-regarded treatment option for AGA is the use of oral finasteride,
which exerts its effects on Type II 5-alpha-reductase by inhibiting the conversion
of testosterone to DHT. Finasteride at a 1 mg dose was approved by the FDA for
men with AGA in the late 1990s and has shown great potential for the treatment of
female pattern hair loss [16]. It is important to note that despite finasteride’s poten-
tial teratogenic effect in women of childbearing potential, recent publications have
demonstrated positive findings of increased hair density in pre- and post-meno-
pausal women who are not at risk of these side effects [22]. Finasteride only inhib-
its Type II 5a-reductase while dutasteride, another Sa-reductase inhibitor, blocks
both Type I and Type Il isoforms [15, 16]. Studies have shown that dutasteride has
superior efficacy compared to its predecessor finasteride in promoting hair
growth [23].

In women, oral antiandrogens such as spironolactone are often used to treat
AGA. Spironolactone, a potassium-sparing diuretic, is also a weak partial agonist to
the androgen receptor. Through the weak partial agonist action, spironolactone
blocks the more potent DHT and free testosterone from interacting with the andro-
gen receptor [24]. Additionally, spironolactone inhibits androgen synthesis and
enhances the conversion of testosterone to estradiol [24].

Other medications such as ketoconazole 2% shampoo demonstrate positive find-
ings in the treatment of AGA, but it is not currently FDA approved for its use [25].
In combination with oral finasteride, this antifungal has been shown to increase hair
density and the amount of anagen hair follicles in those with AGA by blocking the
production of testosterone [26].

Platelet-rich plasma (PRP) and low-level laser therapy (LLLT) have also exhib-
ited positive potential in treatment for those with AGA [27, 28]. PRP is a non-
invasive treatment where a patient’s blood is collected in the office and centrifuged
to separate platelet-rich plasma. The plasma is then re-injected into an area of target
treatment or applied through a microneedling technique. LLLT is considered less
invasive as it uses laser light to encourage hair follicle growth [29]. There are sev-
eral FDA-approved LLLT devices for AGA including: HairMax Lasercomb,
Capillus Pro, and iGrow Hair Growth System. All these devices assist in hair
regrowth via the stimulation of mitochondrial hair follicle stem cells [29, 30].

Currently, there are investigations into the use of Janus kinase (JAK) signal
inhibitors for alopecia areata with promising results. As a result, researchers are
hypothesizing similar results with AGA [31]. Further studies into the use and effi-
cacy of PRP, LLLT, and JAK inhibitors would need to be conducted to determine
their efficacy and role in the treatment of AGA.

Key Points

e Current research suggests increased androgen receptors and imbalanced andro-
gen production/degradation is responsible for the pathology seen in AGA.
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Finasteride, in combination with topical minoxidil, are first-line, FDA-approved
treatment for men with AGA while women may use topical minoxidil in combi-
nation with oral spironolactone.

Topical ketoconazole, while not FDA-approved, has shown promising effects in
the phenotypic appearance of those with AGA when used in combination with
finasteride.

Platelet-rich plasma (PRP) has recently gained popularity as an effective treat-
ment for AGA.

Recent clinical trials of JAK inhibitors demonstrate potential for hair
regrowth in AGA.
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58-Year-Old Female with Diffuse
Thinning of the Hair
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Abstract

Telogen effluvium is one of the most common causes of non-scarring hair loss.
It is triggered by stressful stimuli and often resolves once the stressor is removed
or has ended. Generally, there is diffuse loss of hair across the scalp, but it can be
more prominent around the temporal, frontal, and occipital areas. In addition to
a thorough history, a physical exam with a hair pull test can be implemented for
diagnosis. There are several theories about the pathogenesis of telogen efflu-
vium, and although the exact process is unknown, each theory aims to explain
the shift and preference toward the telogen phase of the hair growth cycle. The
commonality of known causes of telogen effluvium is the patient’s encounter
with a stressful stimulus. Important aspects of treating telogen effluvium include
isolating the precipitating factor and removing or treating it, emphasizing that
recovery of hair density will occur as it does not result in entire or permanent hair
loss, and providing support services especially if psychological stressors are a
central contributory factor. Topical minoxidil is not indicated for the treatment of
telogen effluvium but is sometimes implemented by providers. Novel treatments,
such as the compound ALRV5XR, yield promising results for patients with telo-
gen effluvium.
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Fig.2.1 Diffuse thinning
with shorter hairs along the
frontal scalp line

A 58-year-old female presented with sudden, diffuse thinning of her hair on the
scalp. She stated that her hair loss started about ten weeks after she was hospitalized
for an infection with the Sars-CoV-2 virus. She brought a plastic bag full of hair to
her visit for evaluation.

On physical examination, diffuse non-scarring thinning was noted with short
hairs of normal thickness along the frontal scalp line (Fig. 2.1). Eyelashes and eye-
brows appeared intact. A hair pull test was positive. Fingernails did not show any
abnormalities.

Based on the clinical case description, what is the most likely diagnosis?

1. Diffuse alopecia areata
2. Anagen effluvium
3. Androgenetic alopecia
4. Telogen effluvium

Diagnosis

Telogen Effluvium.

Discussion

Telogen effluvium (TE) is one of the most common causes of non-scarring hair loss.
It is triggered by physical or emotional stressful stimuli and generally resolves once
the stressor is removed or has ended [1] (Fig. 2.2). Unfortunately, despite being a
common cause of hair loss, there is limited epidemiological data on telogen efflu-
vium. For TE, there is no clear difference in the prevalence between males and
females, however, females present for assessment more often [2]. Similarly, it is
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Fig. 2.2 The hair growth cycle: (a) Anagen phase: Period of epithelial proliferation where the
follicle reaches its maximal length and volume. (b) Catagen phase: Period of involution where the
lower portion of the follicle involutes via apoptosis. (¢) Telogen Phase: Marks the period between
follicular regression and the onset of the next anagen phase. (d) Cycle resets: Beginning of the next
anagen phase with new hair growth

unknown if there is a difference in prevalence across racial demographics. Although,
a recent study demonstrated that during the COVID-19 pandemic, there was an
increase in the incidence of TE in Hispanic/Latinx and other non-white populations
with little change in the incidence in black and white populations [3]. This study
was limited and further highlights the need to expand the epidemiological under-
standing of TE.

Telogen effluvium presents as a diffuse loss of hair across the scalp, but hair loss
may be more prominent around the temporal, frontal, and occipital areas [1, 4].
Patients with denser hair at baseline may be more difficult to diagnose with TE
using only visual appearance at an initial visit. Therefore, a thorough history and
previous pictures of the patient can be crucial in the diagnosis of TE in more nuanced
cases. Patients bringing in the hair lost during a short period of time can also provide
context when they present with typical hair density [1]. Another tool that can be
implemented for diagnosis is the hair pull test. To conduct this test, the practitioner
should separate approximately fifty to sixty hairs and slowly, but firmly apply trac-
tion, then count any removed hairs. A positive hair pull test is when more than 10%
of the total pulled hairs are removed and is supportive of the presence of TE [5].
Histopathological evaluation may also be utilized to support the diagnosis of TE
and in early disease shows an increased telogen-to-anagen ratio (>20%).
Occasionally, increased numbers of catagen follicles and empty follicular tracts
may also be seen. If sampled after thinning has already taken place, a biopsy would
show a lack of telogen hairs and nearly all the hairs present would be anagen phase
hairs [6].
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During the process of TE, there can be greater than 25% of the scalp hairs in the
telogen phase but it is typically expected to be less than 50% [7, 8]. There are sev-
eral theories about the pathogenesis of TE. Although the exact mechanism is
unknown, each theory aims to explain the shift of hair follicles from the anagen
(growth phase) to the telogen phase (shedding phase). One proposed mechanism is
immediate anagen release where a stimulus forces a higher proportion of anagen
hairs into the telogen phase all at once. Another theory is delayed anagen release
where hairs are held in the anagen phase for a prolonged time by a stimulus, and
when that stimulus is lost, a larger proportion of hairs enter telogen phase. This
mechanism is considered to be involved in postpartum TE [6].

The commonality of known causes of TE is the patient’s encounter with a stress-
ful stimulus that can be physical or emotional in nature. Following the triggering
event, hair loss from telogen effluvium usually occurs within 2—4 months. Acute or
chronic illnesses, surgery, infection, childbirth, nutritional deficiencies, drugs, and
emotional situations are common precipitating factors in TE [5]. A recent small
study noted an increase in TE cases several months after the beginning of the
COVID-19 pandemic [3]. Moreover, another study found that TE, related to
COVID-19, presented as a more rapid and robust loss of hair [9]. Although the exact
cause for this finding is unknown, either the Sars-CoV-2 infection or the collective
psychological stress of the pandemic may be contributory factors consistent with
stressful stimuli causing TE.

TE can also occur as a chronic variant, whereby hair loss continues for longer
than 6 months. It can result from similar triggers that precipitate acute TE, but the
etiology that leads to a more persistent disease is unknown. Chronic TE is often
diagnosed in females ages 30-50, and hair loss is most predominant along the fron-
tal and temporal hairlines [10].

Treatment

One of the most important aspects of treating TE is isolating the precipitating factor
and removing or treating it. For example, if the suspected cause is a specific medica-
tion, the appropriate treatment would be to discontinue it. Similarly, if an underly-
ing chronic disease were present, treating the condition would be the main course of
action. Another essential aspect of treatment is educating the patient on the clinical
course of TE. It is important to emphasize that the recovery of hair density may take
up to a year and that TE will not result in entire or permanent hair loss [11]. Support
services may also be a valuable resource for patients when psychological stressors
are suspected to be a central contributory factor to the hair loss [12]. In any case,
hair loss can be a stressful experience for patients and ensuring that they have a
strong support system can be instrumental to further reducing a patient’s stress.
Topical minoxidil is not FDA-approved for the treatment of TE but is sometimes
implemented as therapy. One small retrospective study showed an improvement in
hair loss with oral minoxidil in patients with chronic TE [10]. However, this was a
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limited study and further inquiry into the treatment of TE with minoxidil is needed
to understand its efficacy.

Recently, an investigation of a novel supplement yielded promising results for
patients with TE. The compound of interest, ALRV5XR, is a multi-molecular agent
aimed at restoring the normal biological homeostasis of the hair follicle. It is com-
posed of specific compounds obtained from standardized botanical extracts, vita-
mins, and minerals and was administered orally and topically as a conditioner,
shampoo, and follicle serum to increase the delivery of the compound. The study
consisted of a cohort of female subjects and measured the terminal hair regrowth
over a 24-week period in both placebo and treatment groups. The treatment was
well-tolerated and showed a statistically significant increase in the terminal hair
regrowth compared with the placebo group [13]. This supplement is available com-
mercially and as it is listed as a “dietary supplement” has not been approved by the
United States Food and Drug Administration.

Key Points

e Telogen effluvium (TE) is a non-scarring alopecia that is diffuse and
self-limited.

e Precipitating factors can include a wide variety of stressors such as physical and
psychological illness, infections, surgery, childbirth, and medications.

e Multiple theories about the exact mechanism of TE have been proposed but the
precise mechanism is unknown.

e The primary treatment for TE is identifying and resolving the underlying stressor
as well as patient education on the self-limited disease course.
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Abstract

Alopecia areata (AA) is an immune mediated, non-cicatricial, hair loss. AA may
occur at any age and has an estimated lifetime incidence of 1.7%. Hair loss may
range from localized, discrete patches or comprise the total body surface. The
etiology of AA is multifactorial and thought to be caused by autoimmune, envi-
ronmental, and genetic factors. Upon histological analysis, hair follicles afflicted
by AA may reveal dense inflammatory cell infiltrate surrounding the bulbar
region of anagen hair follicles. Dermatoscopic evaluation may reveal short, bro-
ken hairs with narrow proximal ends and thicker distal portions referred to as
“exclamation mark” hairs. AA may be diagnosed clinically by the presence of
often sharply demarcated round or oval-shaped areas of sudden, patchy hair loss.
The rate of remission of AA is thought to be dependent on the amount of scalp
involvement upon initial diagnosis. The general treatment approach to AA should
include education regarding prognosis to facilitate informed decisions regarding
treatment preferences. Patients should be directed to resources including oppor-
tunities to participate in clinical trials, products available to conceal hair loss, and
psychosocial support upon initial diagnosis. Intralesional corticosteroids are
considered to be first-line therapy for individuals experiencing limited disease
and as adjunctive therapy in patients experiencing extensive disease. In patients
with limited disease, topical corticosteroids have also shown clinical benefit par-
ticularly due to local anti-inflammatory effects. Topically applied agents may be
used alone or in combination with additional treatment modalities and may be
preferred over injections in the pediatric population. Minoxidil, methotrexate, or
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topical immunotherapy may also be considered based upon patient specific fac-
tors. A wide range of new therapeutic modalities with promising initial results
are currently under investigation for the treatment of AA including statins, phos-
phodiesterase-4 inhibitors, Janus kinase (JAK) inhibitors, and platelet rich
plasma (PRP).

Keywords
Alopecia areata - non-cicatricial - autoimmune - exclamation mark hairs -
corticosteroids

A 22-year-old male presented with several focal patches of non-scarring alopecia on
the scalp. He reported that the hair loss started after he had a cold on the right side
of his scalp and gradually, more areas began to come up. He buzzed his hair short a
few days ago so that we could evaluate his scalp more thoroughly. The patient
denied hair loss elsewhere but reported he had a history of atopic dermatitis.

On physical examination, multiple well-demarcated patches of nonscarring alo-
pecia were appreciated. Some patches had short, pointed hairs that were present
(Fig. 3.1). Eyelashes and eyebrows appeared intact. He had a few dry, pink, scaly
patches in the antecubital fossa bilaterally and on the trunk. Fingernail examination
was within normal limits.

Based on the clinical case description, what is the most likely diagnosis?

1. Alopecia areata
2. Anagen effluvium

Fig. 3.1 Multiple discrete, well-demarcated patches of non-scarring hair loss
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3. Androgenetic alopecia
4. Telogen effluvium

Diagnosis

Alopecia areata.

Discussion

Alopecia areata (AA) is characterized by non-scarring (also known as non-
cicatricial) hair loss in localized areas. Non-scarring alopecia refers to hair loss that
is due to alteration in the hair growth cycle, hair follicle size, hair breakage, or a
combination of these with preservation of the hair follicle [1]. It is known that AA
targets the hair follicle matrix but the condition itself has an unpredictable course
with widespread phenotypic and genotypic variability. AA can be organized into
three broadly distinct categories: (1) patch-type AA, characterized by round patches
on the head or body; (2) alopecia totalis, defined as a near complete absence of hair
on the scalp; and (3) alopecia universalis, which is described as complete hair loss
on the body, face, and scalp [2]. The estimated lifetime incidence of AA is 1.7% [3].
AA can occur at any age, however, the typical age of onset is less than 25 years [4].

The etiology of AA is not entirely recognized but it is thought to be attributed to
autoimmune, genetic, and environmental factors [4]. A loss of immune privilege of
the hair follicle is thought to be a significant driver of the pathogenesis of AA [1].
Initiation of follicular damage is caused predominantly by CD8+ lymphocytes.
CD4+ lymphocytes, natural killer cells, macrophages, Langerhans cells, and cyto-
kines also contribute to the pathogenesis of AA, but to a lesser degree [5]. The hair
follicle matrix epithelium undergoing early cortical differentiation has emerged as
the primary target of cellular immune attack [1]. Localized degenerative changes
within the matrix epithelium create weakness within the hair shaft and ultimately
lead to breakage once the shaft emerges to the skin surface [1]. The primary histo-
pathological feature of AA is dense inflammatory cell infiltrate surrounding the bul-
bar region of anagen hair follicles [1]. Dermoscopic examination of this phenomenon
may reveal characteristic, although not pathognomonic, “exclamation mark™ hairs,
which are short, broken hairs where the proximal end of the hair is narrower than the
distal portion. Additional dermoscopic features may include black dots, yellow
dots, broken hairs, or short vellus hair [6]. However, preservation of the hair follicle
and sparing of follicular stem cells results in the lack of ostensible scarring of the
skin [7].

AA is typically diagnosed by its clinical manifestations including the presence of
often sharply demarcated round or oval-shaped areas of sudden, patchy hair loss
postulated to be caused by a premature transition from the anagen to the telogen
phase within the hair growth cycle [8]. Hair loss may also present more diffusely
and has the capacity to affect any hair-bearing region of the body. The Alopecia
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Areata Assessment Tool (ALTO), a self-administered questionnaire designed to
capture the hallmark features of AA and its three main phenotypes, aids clinicians
in establishing a diagnosis of AA while discriminating AA from other forms of non-
scarring alopecia such as androgenic alopecia, telogen effluvium and tinea capitis
[9]. AA is also associated with other auto-immune mediated dermatologic diseases
such as vitiligo, atopic dermatitis, psoriasis, and lichen planus.

Treatment

Patients with extensive AA, defined as >50% of the scalp, may experience lower
remission rates as compared to those with limited scalp involvement, defined as
<25%. Limited scalp involvement portends a better prognosis with remission rates
up to 68% [10]. Counseling patients regarding disease prognosis may contribute to
improved informed decisions regarding treatment preferences. Upon diagnosis,
patients can use the National Alopecia Areata Foundation website (www.naaf.org)
for resources including opportunities to participate in clinical trials, products avail-
able to conceal hair loss, and psychosocial support.

Intralesional corticosteroids are considered the first-line therapy for individuals
experiencing limited disease and as adjunctive therapy in patients experiencing
extensive disease [11]. Pilot studies have demonstrated a similar benefit of 2.5 mg/
mL triamcinolone acetonide when compared to 5 or 10 mg/mL in patients experi-
encing patchy AA [12]. The triamcinolone acetonide dose should not exceed 20 mg
per monthly session [12]. Adverse reactions to this form of therapy include skin
atrophy at the site of injection. If patients fail to respond within 3—6 months, or skin
atrophy is noted, therapy should be discontinued [13].

In patients with limited disease, topical corticosteroids have also shown clinical
benefit particularly due to local anti-inflammatory effects. Topically applied agents
may be used alone or in combination with additional treatment modalities and may
be preferred over injections in the pediatric population [11]. Higher potency topical
steroids may be used in adult patients, whereas less potent topical agents may be
considered in pediatric patients. Side effects may include skin atrophy, acneiform
eruptions, striae, telangiectasia, and skin discomfort associated with mild itching or
burning [14]. In severe cases of diffuse AA, a brief course of oral corticosteroids
could be considered to stimulate hair regrowth and modulate immunologic factors
that contribute to AA prognosis [15]. However, relapse upon discontinuation is
highly likely. Adverse reactions associated with systemic therapy which impede
long-term use include hypothalamic-pituitary-adrenal axis suppression, worsening
glycemic control, hypertension, and decreased bone density [11].

Topical minoxidil may assist in the maintenance of hair growth stimulated by
other agents and may be used as adjunctive therapy [16]. Concentrations of topical
minoxidil at 5% have been shown to be effective [17]. Adverse reactions of topical
minoxidil include tachycardia, sparse vellus hairs, and scalp irritation including
itching and dermatitis [18]. Notably, a recent clinical trial demonstrated that once-
per-day dosing of oral minoxidil (OM) was found to be an effective and
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well-tolerated treatment alternative for healthy patients encountering compliance
barriers with topical formulations [19]. While not without a side-effect profile, this
recent review found that OM at lower doses (<5 mg) was tolerable, with few and
mild adverse effects [19]. By far, the most common adverse effect of OM was
hypertrichosis, which was reported as mild and easily manageable. Other less com-
mon adverse effects include postural hypotension, dizziness, lower limb edema, and
mild blood pressure changes [19].

Methotrexate as monotherapy or in conjunction with prednisone has been shown
to stimulate successful hair regrowth in both pediatric and adult populations. Due to
the adverse effects of methotrexate, such as abnormal liver function, gastrointestinal
discomfort, and less commonly, lymphopenia and risk for pulmonary tuberculosis,
methotrexate should be primarily considered in patients who have failed other stan-
dard therapies or who are suffering from severe AA [11, 20].

In adult and pediatric patients >10 years of age with extensive AA (scalp involve-
ment >50%), evidence supports the implementation of contact sensitization. Contact
sensitization involves the use of topical immunomodulators to induce localized
allergic contact dermatitis and antigenic competition. Although the exact mecha-
nism of action has yet to be elucidated, it is thought that topical immunotherapy
results in the shifting of the target of T-cells from hair follicles to the epidermis
through antigenic competition. An additional postulation involves an increase in
T-regulatory lymphocytes through cytokine alteration resulting in a reduction of
follicular inflammation [21]. Currently prescribed topical immunotherapeutic
agents include squaric acid dibutylester (SADBE) and diphenylcyclopropenone
(DPCP) [22]. A study demonstrated that DPCP yielded an overall response rate of
up to 72.2% with efficacy further augmented by the concomitant use of anthralin
[23, 24]. While efficacy has been demonstrated, DPCP possesses a high degree of
relapse, resulting in the need for thorough patient education. SADBE therapy may
be considered for patients refractory to DPCP therapy [11]. Topical immunotherapy
with both SADBE and DPCP is contraindicated in pregnancy. Adverse reactions
include localized lymphadenopathy and severe eczema [23].

Although further clinical trials and investigation are warranted, the pleiotropic
effects of statin therapy were explored amongst patients with AA. In a small pro-
spective pilot study, the administration of simvastatin at a moderate-intensity dose
(40 mg) in combination with ezetimibe (10 mg) displayed hair regrowth in 14 out of
19 patients as early as 16 weeks of therapy [25, 26]. Additionally, the oral phospho-
diesterase-4 inhibitor, apremilast, has shown promising results in mouse models and
is currently under investigation in an ongoing clinical trial [27].

The use of Janus kinase (JAK) inhibitors is currently being explored in patients
with AA. Specific agents that have been investigated include baricitinib, ruxolitinib,
and tofacitinib [11]. A retrospective investigation of tofacitinib in adolescents aged
12—17 demonstrated hair regrowth amongst 69% of a study population containing
13 patients [28]. An open-label trial investigating ruxolitinib suggested that the
degree of response may be variable and possesses a positive correlation with high
interferon and cytotoxic T-lymphocytes levels at baseline [29]. JAK inhibitors carry
a potential risk for serious adverse reactions including malignancy, infection, and
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viral reactivation. Thus, larger-scale investigations of these agents are warranted
and are currently underway [11].

Platelet rich plasma (PRP) isolated from venous blood samples has recently been
explored in patients with AA. Bioactive molecules and growth factors within PRP
have a regenerative impact on tissue, which leads to the potential use of PRP in the
promotion of hair regrowth in AA [30]. A recent review highlighted a positively
influential effect of PRP if at least three intradermal scalp treatments were adminis-
tered at 4 to 5 week intervals for a total treatment duration of 4 to 6 months [31].
Further research is warranted to define its benefit, as limited studies have been con-
ducted amongst patients with AA.

Key Points

e Alopecia areata (AA) is characterized by non-scarring (also known as non-
cicatricial) hair loss in localized areas coinciding with varying phenotypic and
genotypic presentations.

 Intralesional corticosteroids are considered the first-line therapy for individuals
experiencing limited disease and as adjunctive therapy in patients experiencing
extensive disease.

e A wide range of new therapeutic modalities with promising initial results are
currently under investigation for the treatment of AA including statins, phospho-
diesterase-4 inhibitors, Janus kinase (JAK) inhibitors, and platelet rich
plasma (PRP).
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10-Year-Old Female with an Irregularly
Shaped Patch of Hair Loss

Ayah Shehata, Cara Palusak, Suchita Sampath,
and Shannon C. Trotter

Abstract

Trichotillomania is a type of alopecia with a psychiatric etiology. This condition
is characterized by repeated hair pulling resulting in hair loss that typically pres-
ents as irregular, patchy areas with numerous broken hairs. Diagnosis of tricho-
tillomania is clinical, but a biopsy can be used to aid in diagnosis. The
pathophysiology of trichotillomania is not fully understood but appears to have a
genetic component. The HOXBS8 gene may play a role. In addition, the SAPAP3
gene, which codes for postsynaptic components of glutamatergic synapses, has
been studied and shown to possibly contribute to hair-pulling behaviors.
Trichotillomania may simultaneously present with trichophagia which may lead
to the development of trichobezoars in severe cases. Other complications include
secondary infection at the site of hair-pulling. Trichotillomania is often associ-
ated with multiple different psychiatric comorbidities such as concurrent or past
depression, anxiety, substance use disorder, and obsessive-compulsive disorder.
Treatment of trichotillomania addresses the underlying psychological triggers of
hair-pulling behaviors. Management varies based on the patient’s age. In pre-
school age children, trichotillomania is likely to self-resolve with time. In school-
aged children, behavioral therapy is more effective than pharmacologic therapy.
First-line behavioral therapy consists of habit reversal training and stimulus con-
trol techniques. In adolescents and adults, combination therapy utilizing pharma-
cotherapy, psychotherapy, and management of comorbid psychiatric disorders
suggests the highest clinical efficacy. First-line pharmacotherapy for trichotillo-
mania is fluoxetine or clomipramine. Second-generation antipsychotics have
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moderate evidence of benefit in the management of trichotillomania.
N-acetylcysteine and dronabinol are newer therapies being studied in the treat-
ment of trichotillomania and evidence points toward potential clinical benefit.
Other emerging treatment options such as the antioxidant milk thistle, probiotics,
and inositol demonstrate a possible future direction of trichotillomania manage-
ment; however, evidence of clinical benefit is significantly limited.

Keywords

Trichotillomania - Hair-pulling disorder - Psychocutaneous disorders
Psychodermatology - Alopecia - SAPAP3

A 10-year-old female presented with one patch of non-scarring alopecia on the right
parietal scalp. The patient said that it was present for about a month. Of note, the
patient has a history of anxiety, which was diagnosed after her parent’s divorce. The
patient denied hair loss elsewhere.

On physical examination, a geometric patch of decreased hair density with bro-
ken hairs of uneven length was noted on the right parietal scalp. A few vellus hairs
were present. Eyelashes appeared sparse but eyebrows were intact. The nails were
very short, and the cuticles were jagged and inflamed. A hair pull test was negative.
A Wood’s light examination was negative for fungus.

Based on the clinical case description, what is the most likely diagnosis?

1. Alopecia areata

2. Trichotillomania

3. Alopecia due to nutritional deficiency
4. Alopecia due to tinea capitis

Diagnosis

Trichotillomania.

Discussion

Trichotillomania is a non-inflammatory, non-scarring alopecia with an underlying
psychiatric etiology [1]. This disorder is typically diagnosed in childhood, with the
most common age of disease onset being 10 to 13 years old. In childhood, both
sexes are affected equally; however, in adolescence and adulthood, there does
appear to be a predominance of females affected over males [2]. Trichotillomania
has a lifetime prevalence of 0.6-3.4% in females and 0.6—1.5% in males. However,
due to the stigma surrounding this condition, it is likely underdiagnosed in the gen-
eral population [3].
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Trichotillomania is characterized by repeated self-inflicted hair pulling resulting
in hair loss and a significant negative impact on psychosocial functioning. According
to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders, it
is classified as an obsessive-compulsive spectrum disorder [4]. Hair loss typically
presents as irregular, patchy areas with numerous broken hairs. Various body regions
may be involved in the presentation, including eyelashes, eyebrows, pubic and chest
hair. The most common site of alopecia is the scalp, characteristically described as
having a “Friar Tuck” appearance or tonsure pattern [5] (Fig. 4.1). The most com-
mon dermoscopic finding is broken hairs of varying lengths, which is found in
nearly 100% of patients with trichotillomania; however, this finding is not specific
to trichotillomania. Other specific findings include trichoptilosis (split ends),
branched hairs (hair shafts with obliquely detached pieces), V hairs, tulip hairs
(diagonal fracture of a hair shaft), coiled hairs, flame hairs (wavy thin hair), and the
Mace sign (uniform broken terminal hairs with a bulging distal end) [6] (Fig. 4.2).
In addition, the hair pull is negative [5]. In cases where the patient does not report
hair pulling behaviors and clinical diagnosis is challenging, a biopsy with histologi-
cal examination can be performed. The most specific histological finding is nor-
mally growing hairs adjacent to empty hair follicles in a non-inflamed scalp with the

Fig.4.1 Irregular and
patchy areas of hair loss
with a “Friar Tuck”
pattern. Numerous broken
hairs of varying lengths are
present. Image courtesy of
Dr. Melissa Piliang and
Janine Sot, MBA medical
photographer
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Fig. 4.2 Common trichoscopic findings in trichotillomania: Trichoptilosis: longitudinal splitting
or fraying of the distal end of the hair. Tulip Hair: hypopigmented hair with pigmentation only at
the tip. Coiled Hair: broken hair that is contracted and coiled inward. Flame Hair: semi-transparent
wavey and cone-shaped hair. Broken Hairs: black dots illustrate the hair shaft remnant. Mace Sign:
normally pigmented hair with a bulbous distal end. V-Hair: Two normal pigmented hairs that
emerge from a single follicular ostium. Branched Hair: oblique detached pieces of the hair shaft

empty hair follicles commonly showing a transition to the catagen state. In addition,
follicular plugging with keratin debris can also be appreciated [7].

The pathophysiology of trichotillomania is not yet fully understood. There
appears to be a genetic component involved in disease development as HOXBS,
SLITRKS, and SAPAP3 in knockout mouse models displayed excessive grooming
habits similar to those seen in patients with trichotillomania [2]. The SAPAP3 gene
codes for postsynaptic components of glutamatergic synapses. It is hypothesized
that the SAPAP3 gene’s role in disease pathophysiology has influenced the develop-
ment of newer pharmacological therapies for the management of trichotillomania.
SAPAP3 deletion in animal models is associated with over-grooming, anxiety-like
behaviors, and cortico-striatal synaptic defects. The psychological etiology of
trichotillomania is more widely understood. Hair pulling seems to be a coping
mechanism used to subside negative emotions and stress with subsequent relief
leading to repetition of the behavior. Other triggers of hair-pulling behavior include
boredom, feelings of perfectionism, menarche, and pregnancy. Some evidence
exists demonstrating cocaine use as a possible trigger as well [4].

Various complications and comorbidities may simultaneously present in patients
with trichotillomania. Trichophagia, which is significantly less common in children,
is observed in approximately 10-34% of adults with trichotillomania and may lead
to the development of trichobezoars in severe cases. Trichobezoars are spherical
collections of ingested hair within the gastrointestinal tract [2]. Patients presenting
with trichophagia or trichotillomania with vomiting, pallor, or weight loss should be
evaluated for trichobezoar formation [8]. Skin damage due to repetitive hair pulling
and the possible use of trauma-inducing instruments to pull hair may lead to second-
ary infection [2]. Trichotillomania is often associated with multiple different



4 10-Year-Old Female with an Irregularly Shaped Patch of Hair Loss 29

psychiatric comorbidities such as, concurrent, or past depression, anxiety, substance
use disorder, and obsessive-compulsive disorder [9]. Significant feelings of shame
and embarrassment are commonly present surrounding hair pulling behaviors,
which often lead to social isolation, perpetuates continued hair pulling, and affects
patients’ willingness to seek diagnosis and treatment [9].

Treatment

Treatment of trichotillomania addresses the underlying psychological triggers of
hair-pulling behaviors. Management consists of both pharmacologic and nonphar-
macologic therapy and varies based on the patient’s age. In pre-school age children,
reassurance and parental education are the mainstays of treatment as trichotilloma-
nia is likely to self-resolve with time. Behavioral therapy has been shown to provide
better outcomes in school-aged children compared to pharmacologic management.
First-line behavioral therapy is habit reversal training, a form of cognitive behav-
ioral therapy to develop a larger recognition of hair-pulling behavior and replace it
with another sustainable behavior until the urge ceases. Habit reversal training is
commonly paired with stimulus control techniques, where there are environmental
modifications to make hair-pulling behaviors less favorable. This can include the
removal of objects like mirrors or the addition of objects to distract from hair-
pulling [10]. Other behavioral interventions include acceptance and commitment,
metacognitive, exposure and ritual prevention, and dialectic behavioral thera-
pies [10].

First-line pharmacotherapy for trichotillomania is selective serotonin reuptake
inhibitors, namely fluoxetine, or clomipramine, a tricyclic antidepressant. Despite
the common use of either drug in clinical practice, current literature demonstrates
weak evidence of significant benefit in trichotillomania [11]. Second-generation
antipsychotics such as olanzapine or risperidone have moderate evidence of benefit
in the management of trichotillomania and may be a potential treatment option.
Naltrexone has been studied in the pharmacologic management of trichotillomania
due to its efficacy in addictive disorders; however, it shows very weak evidence of
clinical benefit [10]. In adolescents and adults, combination therapy utilizing phar-
macotherapy, psychotherapy, and management of comorbid psychiatric disorders
suggest the highest clinical efficacy [10]. When adequate treatment and an interdis-
ciplinary approach are sought and given, complete remission is usually achieved
although, chronic functional impairment can be seen in treatment-resistant
patients [4].

Recent advances in the treatment of trichotillomania utilize the hypothesized role
of glutamate dysfunction in disease pathogenesis. N-acetylcysteine has been stud-
ied in the treatment of trichotillomania due to its regulation of glutamate toxicity in
the brain. N-acetylcysteine is cost-effective and is well tolerated compared to main-
stay pharmacologic therapies used in the management of trichotillomania [10]. This
drug shows promising evidence pointing toward potential clinical benefit; however,
there are conflicting studies suggesting N-acetylcysteine may not be effective in
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children [2]. Dronabinol is another agent that has been studied as a potential treat-
ment of trichotillomania due to a similar mechanism. This drug is a cannabinoid
agonist that regulates glutamate cytotoxicity in the striatum. Further studies are
needed to explore the possible benefit of dronabinol in trichotillomania manage-
ment [10]. Other emerging treatment options such as the antioxidant milk thistle,
probiotics, and inositol demonstrate a possible future direction of trichotillomania
management; however, evidence of clinical benefit is significantly limited [10].

Key Points

Trichotillomania is a self-induced alopecia characteristically presenting with
irregular, patchy areas of hair loss most often located on the scalp although other
body regions may be involved.

Management of trichotillomania addresses underlying psychological triggers of
hair pulling behavior and treatment approaches vary by age.

First-line pharmacologic therapy is fluoxetine or clomipramine.

Recent advances in the treatment of trichotillomania focus on addressing gluta-
mate dysregulation that is hypothesized to be present in disease pathogenesis.
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Abstract

Drug-induced alopecia can be difficult to diagnose as determining a causative
link between the introduction of a drug to the onset of hair loss requires both a
detailed patient history as well as a clear understanding of hair growth cycling.
Clinical history taking should include a comprehensive time frame dating back
at least 3 months. The difficulty in diagnosis lies in detecting the specific offend-
ing agent. New case reports and studies are continually being published linking
hair loss to a specific drug, however, these studies are routinely correlative in
nature without a definitive biological linkage. Despite this, there are well-studied
and reported classes of medications with strong evidence of causing alopecia that
should be considered when there is high clinical suspicion of drug-induced alo-
pecia. While drug-induced alopecia is often reversible upon cessation of the
offending agent, this is often not an acceptable approach for life-saving and long-
term use drugs such as chemotherapy agents, anticoagulants, and psychotropics.
Furthermore, the emotional and psychological impact of hair loss without inter-
vention poses serious risks to patient well-being and drug regimen compliance.
For chemotherapy-induced alopecia, several targeted therapies exist with prom-
ising results such as scalp cooling. Topical and oral minoxidil may be used in
those experiencing a drug-induced cause of telogen effluvium. More recent ther-
apies focus on the use of growth factors such as VEGF and keratinocyte growth
factor. Despite limited evidence-based therapies for the treatment of
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drug-induced alopecia, a high degree of interest remains in the field for contin-
ued investigations into new treatments.

Keywords

Drug-induced alopecia - Telogen effluvium - Anagen effluvium - Hair loss -
Scalp cooling

A 28-year-old female presented with diffuse thinning of her hair on the scalp. She
noticed that it started about 3—4 weeks after starting isotretinoin for her acne. At the
same time she started taking isotretinoin, she also began an oral contraceptive pill to
prevent pregnancy. She reported that it feels like her hair comes out in clumps at
times. She denied hair loss elsewhere.

On physical examination, diffuse thinning of the scalp was noted with widening
of the mid-line part (Figs. 5.1 and 5.2). A hair pull test was positive. A laboratory
evaluation was negative for anemia, thyroid disease, or nutritional deficiency.

Based on the clinical case description, what is the most likely diagnosis?

Fig.5.1 Widening of the
mid-line part. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer




5 28-Year-Old Female with Diffuse Thinning of the Scalp after Isotretinoin and Oral... 33

Fig.5.2 Diffuse thinning
along the frontal scalp.
Image courtesy of Dr.
Melissa Piliang and Janine
Sot, MBA medical
photographer

A

1. Alopecia areata

2. Androgenetic alopecia

3. Alopecia due to nutritional deficiency

4. Drug-induced alopecia (telogen effluvium)

Diagnosis

Drug-induced alopecia (telogen effluvium).

Discussion

Drug-induced alopecia can often represent a challenging clinical diagnosis.
Determining a causative link between the introduction of a drug to the onset of hair
loss requires both a detailed patient history as well as a clear understanding of hair



34 G. Mirhaidari et al.

growth cycling. Briefly, hair growth is understood to consist of 3 phases: a growth
(anagen) phase, a regression (catagen) phase, and a resting (telogen) phase [1]. The
length of each phase and the percent of human scalp hairs in each cycle varies.
Hairs can remain in anagen for up to 6 years with approximately 90% of scalp hairs
being in the anagen phase at any given time [2, 3]. Thus, when considering a diag-
nosis of drug-induced alopecia, clinical history taking should include a compre-
hensive time frame dating back at least 3 months. Once an initial history and
physical exam have ruled out other potential causes such as systemic autoimmune
diseases and new environmental stressors, consideration can be made for linking
medications to the onset of hair loss. However, even after diagnostic exclusion of
other causes, identifying a single drug as the underlying cause can remain chal-
lenging. Part of this difficulty lies in the often unclear linkage of specific drugs in
the literature to hair loss. New case reports and studies are being continually pub-
lished linking hair loss to a specific drug, however, these studies are routinely cor-
relative in nature without a definitive biological linkage. Despite this, there are
well-studied and reported classes of medications with strong evidence of causing
alopecia that should be considered when there is high clinical suspicion of drug-
induced alopecia.

Drugs can induce hair loss through either anagen effluvium or telogen efflu-
vium. Both processes present with distinct clinical characteristics and linkages to
specific drug classes allowing narrowing of causative factors. Anagen effluvium
presents with rapid (weeks) and significant (>80%) hair loss due to inhibition of
cellular proliferation and will be discussed in a subsequent chapter. Unlike anagen
effluvium, telogen effluvium presents insidiously (months after drug therapy initia-
tion) [4, 5]. A range of drug classes have been linked to this presentation of alope-
cia including anticoagulants, psychotropics, antibiotics, retinoids, non-steroidal
anti-inflammatory drugs, and beta-blockers. Evidence for drug-induced alopecia
with anticoagulants such as warfarin, low molecular weight heparins, and new
direct oral anticoagulants is reviewed in detail by Watras and colleagues [6].
Notably, there is significant uncertainty in the direct link between anticoagulants
and hair loss given the limited number of case reports from the past 70 years. Part
of this may be due in part to underreporting by clinicians and patients given the
difficulty in linking anticoagulant use with the delayed onset of hair loss seen in
telogen effluvium. Psychotropics have a more definitive linkage to telogen efflu-
vium hair loss with lithium having a reported 12%—17% incidence of hair loss [7,
8]. Antidepressants such as selective serotonin reuptake inhibitors (SSRIs) and tri-
cyclic antidepressants (TCAs) have additionally been described in the literature in
limited case reports including fluoxetine, sertraline, trazodone, and imipramine
[8—11]. Valproic acid induced hair loss has been reported to have an incidence
ranging from 3.5%-28% with it notably being dose dependent [12, 13]. Reports of
antibiotic induced alopecia remain rare/limited, possibly in part due to the often
short duration of traditional antibiotic therapy. Of the available studies, antibiotics
used to treat tuberculosis such as isoniazid are more frequently reported [14—16].
This may be in part due to the prolonged course required to effectively treat
tuberculosis.
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Treatment

While drug-induced alopecia is often reversible upon cessation of the offending
agent, this is often not an acceptable approach for life-saving and long-term drugs
such as chemotherapy agents, anticoagulants, and psychotropics. Furthermore, the
emotional and psychological impact of hair loss without intervention poses serious
risks to patient well-being and drug regimen compliance.

For chemotherapy-induced alopecia (CIA), several targeted therapies exist with
promising results. Scalp cooling has been reported since the 1970s to induce vaso-
constriction of the scalp reducing chemotherapy drug uptake by hair follicles as well
as decreasing the biochemical activity of the follicles [17]. One of the earliest reports
utilized a simple crushed ice in bags approach to cool the scalp with more recent
devices from Paxman and Dignitana being commercially available for this indicated
use [17-19]. A recent meta-analysis found scalp cooling to reduce the relative risk of
CIA by ~33% indicating it as an effective treatment for preventing CIA in patients
about to undergo or currently undergoing chemotherapy [20]. Topical application of
2% and 5% minoxidil, a readily available and affordable agent known to be effective
in treating androgenic alopecia, has not shown similar success in treating CIA [21].
More detailed reviews do not recommend its use for treating CIA given the limited
evidence of effectiveness [22, 23]. Interestingly, however, oral minoxidil has been
shown to reduce hair loss in women with telogen effluvium, indicating a possible use
for drug-induced causes of telogen effluvium [24].

Beyond these two classically described treatment modalities, more recent thera-
pies have emerged with varying degrees of evidence. The use of a cocktail of growth
factors such as VEGF, bFGF, and kGFG (QR 678 Neo) showed success in promot-
ing hair growth in a limited number of patients with CIA [25]. Topical vitamin D3
analogues, thought to act directly on keratinocytes to promote differentiation, have
been repeatedly investigated in the past 20 years for the treatment of CIA. Results
have been inconclusive with no definitive evidence of its usefulness, but interest
remains as illustrated by the recent completion of a phase I clinical trial [26-28].
Despite limited evidence-based therapies for the treatment of drug-induced alope-
cia, a high degree of interest remains in the field for continued investigations into
new treatments. Approximately 15 clinical trials are currently registered under
ClinicalTrials.gov investigating treatments such as platelet rich plasma, photobio-
modulation, and keratinocyte growth factor [ClinicalTrials.gov respective identifi-
ers: NCT04459650;NCT04036994;NCT04554732].

Key Points

* Drug-induced alopecia is largely a clinical diagnosis of exclusion based on a
detailed patient history dating back at least 3 months.

* Classifying hair loss as drug-induced through either anagen effluvium or telogen
effluvium based on the patient presentation can narrow suspicion for the poten-
tial offending drug class.
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Chemotherapy agents, anticoagulants, psychotropics, and select antibiotics have
shown the greatest linkage to drug-induced alopecia in the literature.

For clinical situations where drug cessation is not an option, or preventative hair
loss prior to drug initiation is desired, scalp cooling therapy has shown the great-
est clinical promise.
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55-Year-Old Female with Alopecia
of the Scalp and Body After
Chemotherapy
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and Shannon C. Trotter

Abstract

Anagen effluvium is diffuse hair loss that occurs after toxic or inflammatory
insult to hair follicles during the anagen, or growth phase, of the hair cycle, dis-
rupting bulb matrix epithelial cell mitotic activity. Most hairs (80%—90%) on the
scalp at any given moment are in the anagen phase and thus, patients can experi-
ence a uniform loss of hair of this magnitude. The most common cause of anagen
effluvium is classically seen in those undergoing chemotherapy, as dividing cells
display high metabolic activity and thus take up the drug more rapidly, but other
medications and inflammatory disorders have also been implicated. Hair loss in
anagen effluvium is often reversible as the quiescent stem cells responsible for
the initiation of follicular regrowth are unharmed. Removal of the offending
agent or treatment of the implicated conditions often results in resolution and
regrowth. The clinical picture with a thorough history and physical exam is key
for diagnosis but clinicians may also rely on laboratory techniques such as
microscopy and even biopsy for an anagen-to-telogen ratio. Management is cen-
tered around patient education, coping strategies, and decreasing the duration
and amount of hair loss experienced. Patient education should focus on the natu-
ral course and likely reversibility of hair loss as well as daily preventative mea-
sures including grooming strategies and hair care. While these aid in the
management of both psychological and emotional distress these patients may
experience, it is important to assure social support and to offer counseling appro-
priately. With appropriate use, external devices, such as scalp cooling, which
induces vasoconstriction, and scalp tourniquet application, which clamps arteries
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supplying the scalp, have been shown to reduce the degree of hair loss. Medical
intervention, with agents such as minoxidil, which induces arterial vasodilation,
may be used topically to promote hair growth but does not prevent hair loss.

Keywords

Anagen effluvium - Non-cicatricial - Alopecia - Chemotherapy - Scalp cooling -
Minoxidil

A 55-year-old female presented with almost complete loss of hair on the scalp and
the rest of the body, including her eyebrows and eyelashes. The hair loss started
about 3—4 weeks ago after she started paclitaxel and carboplatin combination ther-
apy for breast cancer. She reported that she anticipated the hair loss would occur but
wanted to know if it is permanent or temporary.

On physical examination, the scalp is completely bald except for a few sparse
hairs (Figs. 6.1 and 6.2). The eyelashes are sparse, and the eyebrows are thin. No
hair is present on the arms. There were transverse grooves along her fingernails.

Fig. 6.1 Diffuse hair loss
with only a few sparse
hairs present after initiating
chemotherapy. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer
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Fig.6.2 Diffuse hair loss
with only a few sparse
hairs present after initiating
chemotherapy. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer

Based on the clinical case description, what is the most likely diagnosis?

1. Alopecia mucinosa.

2. Drug-induced alopecia (anagen effluvium).
3. Androgenetic alopecia.

4. Drug-induced alopecia (telogen effluvium).

Diagnosis

Drug-induced alopecia, anagen effluvium.

Discussion

Anagen effluvium (AE) is a form of non-cicatricial alopecia in which the affected
anagen hairs are temporarily lost due to toxic or inflammatory insult [1, 2]. The
toxic insults most commonly occur from medications, especially chemotherapy, but
it also occurs with other inflammatory insults. As a result, AE has become synony-
mous with chemotherapy-induced alopecia (CIA) as other causes are rare and often
not considered unless indicated by the clinical picture. AE in the context of drug-
administration can be classified within drug-induced alopecia. Drug-administration
and inflammatory conditions may also cause patients significant distress, so, in
these scenarios, it is important to differentiate AE from telogen effluvium (TE) [1].

The inflammatory or toxic insult in AE results in diffuse hair loss as 90% of hairs
on a scalp are in the anagen phase. The anagen phase, or growth phase, of the hair
cycle lasts between 2 and 6 years during which epithelial proliferation of the bulb
matrix cells forms the hair shaft. Consequently, these cells demonstrate both high
metabolic activity and pigmentation which leaves them particularly susceptible to
insult [1]. This insult disrupts epithelial proliferation, and impedes cellular mitosis
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at the bulb matrix, damaging the shaft, and ultimately resulting in hair breakage or
loss [1, 2]. This results in rapid, diffuse hair loss, often greater than 100 hairs per
day over a period of 2—4 weeks [3]. However, since the quiescent stem cells that
continue to initiate follicle growth are spared, hair loss is usually completely revers-
ible [1].

AE is most commonly seen in patients receiving cytotoxic therapy. Shedding
occurs in approximately 65% of patients using these therapies [4, 5]. Patients may
begin to experience shedding within 14 days of administration of the offending
agent and complete hair loss within 1 or 2 months of continued exposure [1, 5].
Most common medication culprits include chemotherapy agents which inhibit cel-
lular proliferation of anagen hairs, causing apoptosis of the proximal bulb region
[6]. Anti-microtubules, topoisomerase inhibitors, alkylating agents, and antimetab-
olites have been associated with alopecia with an occurrence of 80%, 60%—100%,
greater than 60%, and 10%—-50% respectively [2, 4]. Other less commonly impli-
cated agents include isoniazid, levodopa, colchicine, cyclosporine, tamoxifen, allo-
purinol, bromocriptine, high-dose albendazole, and radiation therapy [1, 5, 7, 8].
AE secondary to these therapies is typically a reversible process that occurs natu-
rally 1-3 months after the removal of the offending agent; however, while CIA is
thought to follow this same pattern, recent studies have linked certain classes of
chemotherapy to irreversible alopecia or permanent chemotherapy-induced alope-
cia (PCIA) [9, 10]. One study reported an incidence of 42.3% of PCIA in patients
3 years after undergoing chemotherapy, with taxane-based agents being the most
offending [6]. This has also been reported with patients undergoing radiation
therapy [1].

Heavy metals, such as thallium and mercury, are able to disrupt hair shaft forma-
tion by binding the sulphydryl group of keratins in the hair. Other heavy metals
reported to be associated with AE include boron, and arsenic [3]. Patients would
demonstrate systemic symptoms associated with toxic levels of the varying heavy
metals as well as elevated blood levels.

Associated medical conditions include autoimmune and inflammatory disorders
and severe malnutrition [1, 5]. Lymphocytes seen in alopecia areata infiltrate the
hair follicle which causes the rapid progression from anagen to catagen and telogen
and then back to the anagen phase. This continuous cycle changes the follicle’s
morphology into a short, incompletely keratinized or pencil point hair that is sensi-
tive to trauma and breakage [11]. With pemphigus vulgaris, the autoantibodies dis-
rupt hair growth as desmosomal proteins are expressed in the follicle epithelium
[12]. Recently, there have also been case reports of COVID-19 related anagen efflu-
vium associated with an urticaria and maculopapular rash that was associated with
the massive inflammatory insult related to the disease [13].

Diagnosis of AE is typically made through history and physical exam. On
examination, areas of hair loss will show no signs of active inflammation or scar-
ring such as erythema, scaling, or pigmentation seen in cicatricial alopecia, but will
show diffuse hair loss [1]. Patients retaining 10%—20% of hair in a uniform distri-
bution is highly specific for AE, especially in the context of association with one of
the previously listed medications or medical conditions [4, 5]. Microscopy may be
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helpful to differentiate between conditions, such as TE, which presents with clump-
ing, non-uniform distribution of hair loss with the onset of a significant life stressor,
such as chemotherapy induction or systemic disease [5]. Microscopically, anagen
hairs have full pigmentation with roots covered with inner and outer root sheaths,
whereas telogen hairs lack inner and outer root sheaths, as well as pigmentation of
the proximal shaft [1]. AE hairs will characteristically demonstrate a narrowing,
fractured shaft as well [8]. A biopsy is rarely required for diagnosis but would
show a low (15%) anagen-to-telogen ratio, differentiating it from TE. Follicles
would also show no signs of inflammation, dystrophy of the inner sheath, or trac-
tion, distinguishing AE from alopecia areata, androgenic alopecia, and traction
alopecia [1].

Treatment

Treatment of anagen effluvium is multifaceted, including decreasing the total quan-
tity of hair loss, decreasing the overall duration of hair loss, increasing patient cop-
ing ability, and educating patients on the treatment course. Prior to the development
of more current, promising treatments, management largely focused on patient edu-
cation and the use of aesthetic devices. Patients may still choose this form of man-
agement but with the emergence of scalp cooling devices and hair growth
medications, these may be utilized less often [14]. Current research is largely aimed
at eliminating hair loss completely but has largely been unremarkable. Recent clini-
cal trials have shown methods that decrease but do not eliminate hair loss. Cessation
of implicating medications and treatment or the resolution of implicating medical
conditions has been the only method to lead to complete resolution of anagen efflu-
vium. Reports show that regrowth is scarce and less likely to occur in patients
receiving high doses of radiation therapy [15].

Patient education has been at the forefront of management for patients experi-
encing or may be experiencing it in the future as many patients experience emo-
tional and psychological distress [1]. It is imperative to educate patients not only on
the probability of hair loss, but also on the current recommendations, course, and
reversibility of it [5]. Recommendations for hair care before and during treatment
include avoiding physical and chemical trauma to the scalp and hair (bleach, color,
perm, irons, rollers) [1, 4]. Other recommendations include scarcely washing hair
and the use of a satin pillowcase. Patients should be educated on coping strategies
such as keeping their hair shorter, as this helps it appear fuller, as well as consider-
ing the use of an aesthetic covering, such as a hairpiece, wig, or scarf [4]. These
have the added benefit of scalp protection from sun and cold exposure [1, 4].

Currently, the mainstay of treatment for medication-induced AE has been to
reduce the quantity of offending agent delivered to the scalp follicles. This can be
done with the application of a scalp tourniquet, clamping arteries, or inducing scalp
hypothermia, causing arteriolar vasoconstriction. These techniques are especially
effective for chemotherapy agents that have short half-lives and are rapidly
cleared [4].
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Scalp cooling has been well-studied and is shown to be highly effective in sig-
nificantly reducing this effect [5]. Influencing factors include the type and dose of
medication, as well as the degree of scalp temperature reduction. Studies have
shown beneficial outcomes with temperature reduction below 22 degrees Celsius
[16]. Mechanically, scalp cooling would be beneficial to reduce the delivery of any
systemic medication to the scalp, with most evidence shown through studies in
breast-cancer patients on anthracycline therapy [17, 18]. Therefore, the lowest effi-
cacious dose would likely have the lowest risk of inducing AE. Studies have also
looked at specific cooling systems, such as the Paxman PCS-2 (PAX). This system
is most efficacious at reducing the risk of AE when used with a cold cap (CC) during
therapy [19]. With the emergence and efficacy of this intervention, there is an enor-
mous potential to ease the psychological burden of this unpleasant side effect and
improve patient quality of life as some patients report treatment hesitancy and
decline it in fear of hair loss [5, 20]. Common adverse effects include a sensation of
cold, scalp discomfort, and headaches [4, 19]. Scalp cooling is contraindicated in
patients with hematological malignancies due to its mechanism [4].

Scalp tourniquet devices have been shown to be effective in preventing hair loss
in some studies, but populations and techniques have not been uniform, needing to
account for different techniques, type of chemotherapy regimen, and amount of
external pressure applied (4). While generally tolerated, side effects include head-
ache and varying degrees of nerve compression that can induce scalp anesthesia [4,
17]. Contraindications include any brain or scalp metastasis [1, 5].

Pharmacological intervention is largely employed to reduce the severity and
duration of hair loss experienced by patients. Topical minoxidil has been shown to
reduce the period of baldness by about 50 days but does not prevent alopecia [1, 2,
17]. While minoxidil does induce local vasodilation to the scalp arteries when
applied topically, the leading mechanism for which this drug stimulates hair growth
include the increased activity of enzymes, such as adenosine triphosphate (ATP)
synthase or sulfotransferase, but this is not fully understood [21, 22]. It has a good
safety profile and tolerability with scalp pruritus being the most common side effect
[23]. Due to the mechanism of arterial vasodilation, its use is only recommended
after the discontinuation of the implicating agent or condition [2].

Numerous agents, such as small molecules, biologicals, and medications have
shown promise in preliminary studies but failed larger clinical trials. These include
keratinocyte growth factor, and combinations of topical dexamethasone, calcitriol,
and calcipotriol or calcineurin inhibitors, interleukin-1, and calcitriol [1].

Key Points

e Anagen effluvium is diffuse hair loss caused by toxic or inflammatory insult to
hair follicles during the anagen phase of the hair cycle.

¢ Toxic insult from patients undergoing treatment with chemotherapeutic agents is
the most common cause of anagen effluvium, but other medications and inflam-
matory conditions have been implicated.
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Patient management is centered around patient education and coping strategies,
as well as decreasing the duration of hair loss through mechanical and pharma-
cological interventions.

Minoxidil is the mainstay of pharmacological therapy while the application of
scalp cooling and tourniquets have shown benefit as external devices during che-
motherapy treatment.
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Abstract

Traction alopecia (TA) is a commonly encountered cause of hair loss that results
from repetitive pulling forces on the hair root. TA may present in both adults and
children. Hair styling behavior that induces traction results in mechanical dam-
age to the hair follicle and dermal papilla. The initial presentation of patients
afflicted with TA involves hair loss in the areas subjected to increased tension
with retained hair along the frontotemporal area. TA may be diagnosed clinically
or upon histological analysis. When addressed at the early onset of disease, TA
may be reversible. However, chronic TA as evidenced by scarring and fibrosis is
typically irreversible. Early diagnosis and treatment are imperative, as treatment
is dependent upon the stage of disease. The histological findings of early-stage
TA may display hair follicle loosening with evidence of inflammation and fol-
liculitis. Additional clinical findings may include trichomalacia and increased
number of telogen and catagen hairs. Preventive education involving the avoid-
ance of behaviors increasing tension on the hair should accompany pharmaco-
therapy. Educational interventions may include counseling on the avoidance of
hairstyles causing pain as well as promoting hairstyles that will reduce traction.
Patients should be counseled on avoiding brushing, chemicals, or heat, as these
practices can increase the risk of hair follicle damage. The goal of treatment in
TA is to reduce inflammation and promote hair regrowth. The mainstay of
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treatment in the pediatric population is education and prevention. Adults in the
early stages of TA may be treated with regimens including topical or injectable
corticosteroids. Potential side effects include dyschromia and hypopigmentation.
Topical minoxidil use may also be considered in the adult population. If pustules
or folliculitis is evident, topical antibiotics such as topical or systemic antimicro-
bial therapy may be considered. Later stage TA management includes surgical
options, hair transplantation, or camouflaging techniques. Investigational thera-
pies include topical alpha-antagonist, platelet-rich plasma, and laser-assisted
drug therapies.

Keywords

Traction alopecia - Fringe sign - Trichomalacia - Tension hairstyles

A 47-year-old female complained of hair loss along the frontal scalp line. She
reported occasional itching in the area and admitted to wearing her hair in braids
over the past 15 years. She denied hair loss in the eyebrows or eyelashes.

On physical examination, there was hair loss noted along the frontal and tempo-
ral scalp (Fig. 7.1). Eyelashes and eyebrows were intact. Fingernails were normal in
appearance.

Based on the clinical case description, what is the most likely diagnosis?

1. Traction alopecia.

2. Frontal fibrosing alopecia.

3. Trichotillomania.

4. Central centrifugal cicatricial alopecia.

Fig. 7.1 Hair loss present
along the frontal and
temporal scalp
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Diagnosis

Traction alopecia.

Discussion

TA is a common and preventable condition in children and adults where hair loss
occurs due to repetitive pulling forces on the hair root. TA occurs in individuals with
hair practices that induce strain on the hair for long periods of time. Higher preva-
lence has been reported in ballerinas and Sikh Indian males [1, 2]. However, TA
affects one-third of women of African American descent due to cultural hairstyle
practices that induce mechanical damage [3].

The consensus of recent literature determines that traction alopecia is caused by
the hairstyle or practice rather than the hair type [4]. Hairstyles that can increase
tension are ponytails, knots or buns, turban, braids, cornrows, extensions or weaves,
twists, and dreadlocks. Hair practices such as chemical and thermal treatments can
also increase the risk of TA [5]. Strain from pulling can mechanically damage the
hair follicle and dermal papilla. The early form of TA, beginning in childhood or
upon early identification in adulthood, can be reversible [5]. Clinically, patients
with TA will present with patches of hair loss in the areas subjected to increased
tension along with retained hair in the frontotemporal area of the scalp, known as
the “fringe sign” [6]. Broken hairs and pustules may also be present and are the
earliest clinical sign of TA [7]. The histopathology in the early stages shows hair
follicle loosening with inflammation and folliculitis. Tension on the hair follicle can
pull the root sheath to the surface represented by white hair casts on the hair shaft
[8]. Other findings may include trichomalacia and an increased number of telogen
and catagen hairs.

If tension-creating practices are not modified, a chronic form of TA develops
resulting in scarring hair loss which may be irreversible [9]. An important identifier
of late-stage TA is sclerosis and fibrosis. A common indication is the absence of hair
with preserved follicular openings outlined in brown in the periphery of the affected
patch on the scalp, corresponding to the pigmented basal cell layer of the follicular
infundibulum that can be seen on histology [9]. The histopathology of later stages
shows diminished hair density and areas with absent hair follicles or loss of follicu-
lar openings [7].

Treatment

Management of traction alopecia is dependent upon the stage at diagnosis. Chronic
stages are refractory to treatment; therefore, diagnosis at early stages is impera-
tive. Preventative education can help children and adults from developing TA and
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should focus on avoidance of hairstyles causing pain as well as promoting hair-
styles that will reduce traction such as looser braids and ponytails [10]. Patients
should be counseled on avoiding brushing and refraining from chemicals or heat,
as discontinuing these practices can decrease the risk of hair follicle damage [11].
However, hair practices can be of cultural importance and care should be taken
when discussing with patients. The Skin of Color Society recommends a
“Compliment, Discuss, and Suggest” culturally sensitive communication model
for approaching TA [12].

Early diagnosis can be imperative to reversing and preventing chronic
TA. Treatment is focused on anti-inflammatory measures and hair regrowth. Topical
minoxidil 5% once or twice daily is used in the early stages of TA, however, it has
shown variable effectiveness [13]. Combination treatment of steroids and minoxidil
can maximize outcomes. Uwakwe et al. showed that combined use of topical min-
oxidil 5% and 3 intralesional triamcinolone acetonide injections 5 mg/mL at 6-8-
week intervals showed halted progression of TA [6]. Topical corticosteroids may be
used if there is evidence of inflammation. Akintilo et al. reports the use of topical
fluocinolone oil 0.01% for tighter curl patterns or topical fluocinonide 0.05% solu-
tion for looser curl patterns once or twice a day until improvement occurs [10].
Oil-based solutions are preferred for curly hair to prevent breakage. Intralesional
corticosteroids such as triamcinolone may be used when there is evidence of scal-
ing, erythema, or tenderness [10]. Dosing has not been well documented in the lit-
erature, however Akintilo et al. reports using 2.5 or 5.0 mg/cc for 3 cc total to the
affected hairline once a month [10]. A maximum dose should be limited to 20 mg
per month to limit potential side effects of dyschromia and hypopigmentation. If
pustules or folliculitis are evident, topical antibiotics such as topical clindamycin
(1%) once daily can be used. For systemic treatment, oral antibiotics include the use
of tetracyclines with an initial dose of 100 mg twice a day [14]. Reassessment
should be done at each visit and consideration taken to decrease the dose to 20 mg
twice a day after 3—4 months [10]. Primary management of TA in the pediatric
population is hairstyle education and prevention. Minoxidil use for TA in the pedi-
atric population has not been studied [15]. Consideration should be taken with ste-
roid treatment in pediatric cases to prevent systemic side effects including
growth delay.

Later stage TA management includes hair transplantation or camouflaging tech-
niques. Surgical treatment should be considered if the patient has failed medical
therapies. Hair transplantation techniques that have proven successful include punch
grafting, micro-grafting and mini-grafting, and follicular unit transplantation [14].
Patients often undergo multiple sessions to achieve desired outcomes.

Further investigation into the treatment of TA have focused on al-adrenergic
receptor agonist therapy. The arrector pili muscle expresses the al-adrenergic
receptor and the contraction is hypothesized to increase the amount of force needed
to pull the hair from the follicle [16]. Topical phenylephrine was used to induce
piloerection and resulted in decreased hair loss in 80% of the subjects [16]. Other
modes of therapeutic consideration include platelet rich plasma (PRP) and laser-
assisted drug therapies.
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Key Points

e Traction alopecia is mechanical damage to the hair follicle from hairstyles and
hair practices that place tension on the follicular unit.

e Counseling and avoidance of specific hairstyles specifically in children are
important first-line preventative measures for traction alopecia.

» Topical medications remain the current recommended clinical management for
early reversible traction alopecia.

e Later stages of traction alopecia can be refractory to medical therapy but hair
transplantation is a viable management option.

* Promising new therapeutic considerations include the use of topical a1- adrener-
gic receptor agonists to increase the amount of force needed to pull or damage
the hair.
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36-Year-Old Female with Dry Skin
and Thinning of the Eyebrows
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Abstract

Alopecia is a common physical finding in patients with hypothyroidism. Diffuse
or partial non-scarring alopecia have been reported in up to 50% of patients with
hypothyroidism. Cutaneous manifestations of hypothyroidism are theorized to
be due to decreased thyroid hormone’s role in peripheral cutaneous vasoconstric-
tion, diminished sebum secretion, a slowed rate of hair growth, and an increased
percentage of telogen hairs. Previous studies have shown normal telogen-anagen
hair relationships were restored by returning the patient to euthyroid with stan-
dard thyroid hormone replacement. Alopecia in hypothyroidism is considered to
be reversible, as long as the hair follicle is not atrophied from long-standing
hypothyroidism. Autoimmune thyroid disorders may be more challenging to
treat and require approaches beyond stabilizing thyroid hormone levels. In these
cases, adjunctive hair loss treatments, such as topical minoxidil topical, laser
caps/combs, scalp microneedling, corticosteroid injections, platelet-rich plasma
injections, vitamin/mineral supplementation, and healthy diets are encouraged.
One major challenge of treatment in any type of hair loss is patient compliance.
Recent studies of oral minoxidil were found to be effective and a well-tolerated
alternative for healthy patients having difficulties with topical minoxidil formu-
lations. Newer treatments with platelet-rich plasma (PRP) injections are at the
forefront of recent research and not only have shown to have effective outcomes
in hair loss but also significantly improved the quality of life for patients.
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However, further large-scale studies are needed to evaluate the efficacy of PRP
as monotherapy and standardize treatment protocols.

Keywords

Hypothyroidism - Hypothyroid - Alopecia - Hair loss - Thyroid hormone - TSH -
Minoxidil

A 36-year-old female reported thinning of the lateral portion of the eyebrows. She
denied pulling at the eyebrow hair and said it had been gradual in nature. She also
reported dry skin and her hair falling out, sometimes in clumps. She also noticed
that her fingernails seem more brittle.

On physical examination, she had diffuse thinning of the scalp and a positive hair
pull sign. Hertoghe’s sign was present. Her fingernails had accentuated ridging and
were short in length.

What screening test below is likely to diagnose the underlying condition most
responsible for her hair loss and other clinical findings?

1. Ferritin

2. TSH

3. Complete blood count
4. Vitamin B12

Answer

TSH

Discussion

Hypothyroidism is a condition caused by an underactive thyroid gland resulting in
a deficiency of thyroid hormones in the body. Hypothyroidism results from disrup-
tion anywhere in the hypothalamic-pituitary-thyroid axis and can be congenital,
acquired, or iatrogenic. While iodine deficiency is the most common cause of hypo-
thyroidism worldwide, in areas of iodine sufficiency, such as the US, autoimmune
disease and iatrogenic causes are most common [1].

Hypothyroidism is a relatively common disorder with an estimated prevalence in
the United States of 0.3% and subclinical hypothyroidism greater than 4%. The
prevalence of hypothyroidism increases with age, and it is approximately 10 times
more common in women than in men [2]. Among the many other clinical features,
diffuse or partial alopecia, including the scalp, genital, and beard hair, has been
reported in up to 50% of patients with hypothyroidism [3]. The alopecia experi-
enced in these patients is categorized as non-scarring and reversible.
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Thyroid hormones have many cellular effects. Nuclear thyroid hormone recep-
tors are located near cellular DNA and initiate transcription, resulting in the forma-
tion of new proteins, which, in turn, affect the body’s metabolic rate. In
hypothyroidism, there is a reduced sensitivity of a- and pB-adrenergic receptors to
catecholamines causing a lower basal metabolic rate and reduced response to sym-
pathetic stimulation. Decreased metabolic rate and central hypothermia cause
peripheral cutaneous vasoconstriction resulting in characteristic cutaneous symp-
toms of hypothyroidism such as cold skin, xerosis, and pale skin [4].

Scalp and body hair are also affected by the reduction/loss of thyroid with hair
texture becoming dry, coarse, brittle, and subject to an increased rate of loss. Thyroid
hormone receptors (TRs) have been detected in epidermal keratinocytes, skin fibro-
blasts, hair arrector pili muscle cells, sebaceous gland cells, and several cell types
that make up the hair follicle [5]. With low circulating levels of thyroid hormone
and decreased stimulation of these thyroid hormone receptors on hair cells, the ini-
tiation and duration of hair growth are greatly decreased [5]. Hair findings are also
thought to be, in part, due to diminished sebum secretion.

In addition to the slowed rate of hair growth, hypothyroid patients have an
increased percentage of telogen hairs. In the scalp of a euthyroid person, approxi-
mately 90-95% of the hair follicles are in the anagen (active) phase and the remain-
der of hairs are in the telogen (resting) phase [6]. During the natural hair cycle, there
is a physiological daily shedding of approximately 100-150 telogen hairs. If the
older telogen hair is not pushed out by new hair re-entering the anagen phase, the
shedding of telogen hair will produce visible alopecia. In comparison, a typical
physiologic ratio of anagen/telogen hair would not result in noticeable changes.

Treatment

Studies have shown normal telogen-anagen hair relationships were restored with
thyroid hormone replacement. Therefore, the current management is to treat the
underlying hypothyroidism and return the patient to euthyroid [7]. In long-standing
hypothyroidism, hair loss is likely irreversible due to atrophy of the hair follicles [8].

Guidelines for the treatment of hypothyroidism, drafted by the American Thyroid
Association task force, concluded and advised that levothyroxine should remain the
standard of care in treating patients with hypothyroidism. The task force did not find
consistently strong evidence or superiority of alternative preparations (levothyroxine-
liothyronine combination therapy, or thyroid extract therapy) over monotherapy
with levothyroxine, in improving health outcomes for patients [9].

Thyroid replacement therapy should begin with a low dose of levothyroxine. In
adults under 60 years old, levothyroxine starting doses of 50-100 pg daily can be
used. While in older adults or patients with coronary artery disease, levothyroxine
starting doses can be reduced to 12.5-25 pg daily. TSH levels should be monitored
approximately 2 months after beginning treatment and/or with any change in dos-
age. Levothyroxine doses should be titrated based on the TSH levels, with the goal
of treatment being a normal range TSH level. To increase treatment compliance, it
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is important to educate patients that they may not experience full relief of symptoms
until 3—6 months after normal TSH levels are restored [1].

One study found that the skin manifestations seen in autoimmune thyroid disor-
ders may be more challenging to treat and require approaches beyond stabilizing
hormone levels. In these cases, additional hair loss treatments may be encouraged.
Additional, adjunctive treatments for hair loss may include minoxidil (topical),
laser caps/combs, scalp microneedling, corticosteroid injections, platelet-rich
plasma injections, vitamin/mineral supplementation, healthy diets, wigs, and
concealers.

A complication of treatment in any type of hair loss is patient compliance which
is multifactorial (length of treatment, cost, side effects, inconvenience). New
research focuses on combating compliance by investigating treatment with oral
minoxidil. Topical minoxidil solutions of 2% and 5% have been the mainstay treat-
ment of hair loss but many patients struggle with the twice a day application, as well
as the side effects of scalp irritation and change in hair texture. In a recent study, oral
minoxidil doses between 0.25 mg and 1.25 mg were found to be effective and a
well-tolerated alternative for healthy patients having difficulties with topical min-
oxidil formulations. The study ultimately concluded larger studies would be needed
for standardized dosing treatment protocols [10].

A growing and recent amount of research on platelet rich plasma (PRP) injec-
tions have found effective outcomes in hair loss and may be an option for alopecia
related to hypothyroidism. With the cost of the centrifuge system being reasonable,
the injection being sourced from the patient’s blood, the approximately 10-min pro-
cedure time, and little to no downtime for patients post-procedure, PRP injections
for alopecia are attractive to both patients and dermatologists [11]. A recent study
reviewed the findings of two high-quality randomized, placebo-controlled trials
which both showed significant improvement of alopecia areata after PRP treatment
when compared to placebo providing strong evidence of the efficacy of PRP [12].
Ultimately, although relatively safe, further large-scale studies are needed to evalu-
ate the efficacy of PRP as monotherapy and standardize treatment protocols.

Key Points

e Alopecia is a common physical finding in patients with hypothyroidism due to
decreased thyroid hormone’s role in peripheral cutaneous vasoconstriction,
diminished sebum secretion, and a slowed rate of hair growth.

e Treating the underlying hypothyroidism and returning the patient to euthyroid
remains the mainstay management of alopecia in these patients.

e Additional use of adjunctive hair loss therapies such as minoxidil, vitamin/min-
eral supplementation, laser therapy, scalp microneedling, and healthy diets are
encouraged in patients experiencing continued hair loss.

e Newer treatments such as platelet-rich plasma injections and oral minoxidil are
being explored in clinical research/trials and show signs of efficacy and increased
patient satisfaction.
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Abstract

In cases of idiopathic alopecia, nutritional and laboratory-proven micronutrient
deficiencies should be clinically suspected. Even with factors strongly associated
with its onset, such as systemic conditions and emotional stress, a large majority
of clinical cases of alopecia remain without a clear etiologic source. Nutrient
deficiencies are often multifactorial and may arise due to genetic disorders, med-
ical conditions, or comorbidities such as endocrine diseases (i.e. hypothyroid-
ism), adverse effects of medications, or limited dietary practices. Micronutrient
deficiency may represent a modifiable risk factor associated with the develop-
ment, prevention, and treatment of alopecia. In addition, nutritional deficiencies
may impact not only hair loss but promote unwanted structural changes and pre-
mature pigmentary alterations. While there is not a definitive first-line therapy
for alopecia as a result of nutritional deficiency, studies indicate that diets rich in
protein, vegetables, and soy promote hair growth and may be protective against
androgenetic alopecia (AGA), alopecia areata (AA), and chronic telogen efflu-
vium (TE). In addition, detecting low serum iron, vitamin D, or zinc levels could
provide therapeutic insight, especially in high-risk groups. Although common-
place, the efficacy of biotin supplementation is widely debated. In a recent clini-
cal comparative study evaluation amongst patients with TE, supplementation
with combination oral nutritional components was shown to improve alopecia
through both symptomatic resolution and stimulation of hair regrowth. Alopecia
secondary to nutritional deficiency is rising as a differential clinical diagnosis as
recognition of the vital roles micronutrients contribute in maintaining the
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physical elements of hair growth and structural integrity steadily increases.
Physicians can improve rates of diagnosis and therefore treatment of chronic
alopecia by heightening awareness in regards to the interplay between a patient’s
medical history, active medications, and overall dietary lifestyle practices.
Patients should also be counseled on the potential worsening of hair loss from
excessive over-supplementation.

Keywords

Nutritional deficiency - Hair loss - Alopecia - Iron deficiency - Biotin

A 19-year-old female reported thinning of her hair over the past 2 years. She
reported that her hair was so thick at one point she used to have it thinned out
by her hairdresser. She denied having any family history of hair loss. She denied
any history of emotional or physical stressors, such as illness, prior to her hair
loss starting. She admitted to having a history of heavy periods. She brought
photos of her hair from a few years ago to compare to what her scalp appears
like today.

On physical examination, she had diffuse thinning of her hair as compared to the
photos she brought in. Eyebrows and eyelashes were intact. A hair pull test was
positive. There were no significant fingernail changes.

What nutritional screening test below is likely to diagnose the underlying condi-
tion most responsible for her hair loss?

1. Zinc

2. Selenium

3. Iron

4. 25-hydroxyvitamin D;

Answer

Iron.

Discussion

The hair follicle is amongst the most highly metabolically active components in the
human body [1]. The human scalp itself contains approximately 100,000 hair folli-
cles that predominantly exist in the anagen, or growth phase, of the hair reproduc-
tion cycle, requiring a balanced combination of essential vitamins, minerals, and
proteins to efficiently produce durable hair [1-3]. In addition to serving as physical
elements of hair structural proteins, vitamins and minerals also function as physio-
logic cofactors necessary for metabolic and enzymatic reactions [4]. Micronutrients
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are principal components of the hair follicle cycle. They serve as key agents in the
process of cell turnover, a frequent occurrence in the hair follicle bulb where matrix
cells rapidly divide [2, 5]. Vitamins and minerals are indispensable for proper cell
growth and functioning; therefore, deficiencies in certain vitamins and or minerals
may contribute to chronic hair loss, structural abnormalities, and premature pig-
mentary changes [2, 6].

Hair loss as a dermatologic condition is common, with close to 50% of men and
women affected by pattern hair loss by the age of 50, coinciding with dramatic
effects on quality of life [7]. Meta-analyses reveal that the role of nutrition and diet
supplementation in treating non-scarring alopecia represents a growing area of
inquiry [2]. Establishing the optimal balance of micronutrients creates hair follicle
homeostasis, which is vital for healthy and actively growing hair.

Nutrient deficiencies are often multifactorial and may arise due to genetic disor-
ders, medical conditions, or comorbidities such as endocrine diseases (i.e. hypothy-
roidism), adverse effects of medications, or restrictive dietary practices [1]. For
example, those with vegetarian or vegan diets and menstruating females are com-
monly iron and Vitamin B12 deficient, potentiating increased rates of hair loss. A
recent meta-analysis suggests diets that are rich in protein, vegetables, and soy pro-
mote hair growth and may be protective against androgenetic alopecia (AGA), alo-
pecia areata (AA), and chronic telogen effluvium (TE). There may also be beneficial
effects of anti-inflammatory diets, such as the Mediterranean diet or the gluten-free
diet for those with celiac disease, as potential adjuvant therapies in alopecia disor-
ders [8]. Although hair growth may be impacted by both protein malnutrition as
well as micronutrient and other vitamin deficiencies, these associations are complex
as indicated by an assortment of conflicting literature exploring the impact of micro-
nutrients on common types of non-scarring alopecia such as AGA, AA, chronic TE,
and female pattern hair loss (FPHL) [4, 6].

Treatment

Micronutrient deficiency may represent a modifiable risk factor associated with the
development, prevention, and treatment of alopecia [2]. AGA and TE are two com-
mon types of hair loss in which studies indicate that supplementing the diet with
both iron and vitamin D can improve symptoms [2]. A recent clinical comparative
analysis compared the efficacy of two combination oral nutritional supplements as
monotherapy for TE with one study group received a supplement composed of zinc,
biotin, iron, vitamins A, C, E, and B complex, folic acid, magnesium, and amino
acids of keratin and collagen and a second group received calcium pantothenate
cystine, thiamine nitrate, medicinal yeast, keratin, and aminobenzoic acid. After
180 days, parameters relating to hair loss, hair volume, density of hair (scalp cover),
hair shine, and hair strength were evaluated both clinically and via trichoscopy [9,
10]. At the initial 90 day evaluation, the first group showed significant clinical
improvement for all parameters, while the second did not show any significant
improvement in hair shine and hair strength. These significant clinical
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improvements in hair loss, volume, and density signify that nutritional supplemen-
tation may be indicated in patients whose TE is related to dietary deficiencies.

In addition, studies have demonstrated a correlation between AA, a disease
caused by an autoimmune attack on the hair follicle, and low vitamin D levels, sug-
gesting that supplementation of vitamin D in the context of AA may provide symp-
tomatic resolution [2]. Further investigative studies are required to determine
whether any benefit exists for nutrition supplementation in the absence of a true
documented deficiency. Importantly, certain supplementation may impose a risk of
worsening hair loss as well as harness the potential for vitamin and mineral toxici-
ties. For example, over-supplementation of selenium, vitamin A, and vitamin E have
been linked to amplified rates of hair loss [6, 11, 12].

While laboratory-proven vitamin or micronutrient deficiencies should be cor-
rected, the ideal range of micronutrient levels to either prevent or correct hair loss
has yet to be elucidated [1]. For example, the association between iron deficiency
and hair loss is a widely debated topic. However, studies have indicated that
patients under 40 years of age with AA, TE, and FPHL displayed a significantly
lower serum ferritin concentration as compared to healthy controls without hair
loss [7, 8, 13]. A comparative retrospective analysis assessing iron and hair loss
demonstrated that low serum ferritin levels were a contributing factor in worsening
FPHL, further indicating that initial screening of iron status could provide thera-
peutic benefit [7]. Among those with TE who received oral iron supplementation,
a dramatic decrease in the rate of hair loss was seen [7, 11]. Taken together, this
data suggests that screening for serum iron levels is an appropriate initial work-up
for the diagnosis and treatment of alopecia, especially amongst groups who are
more susceptible.

Additionally, appropriate vitamin C intake is vital for patients whose hair loss is
secondary to iron deficiency due to synergistic absorptive effects [2]. Other research-
ers have revealed that alopecia is a well-established sign of zinc deficiency, with
proper supplementation stimulating hair regrowth [2].

Biotin, also called vitamin B7, is often marketed as a dietary supplement for
strengthening hair, skin, and nails, although scientific data supporting this outcome
are weak. Moreover, it has been demonstrated that proliferation and differentiation
of cultured human follicular keratinocytes are not directly influenced by biotin [14].
Biotin deficiency is understood to be rare due to its widespread availability in
diverse food sources and its production by intestinal bacteria which results in levels
that are higher than the body’s daily requirements [14]. It is important to recognize
that many marketed biotin supplements exceed the daily recommended require-
ments. Although there is no upper limit for biotin intake, it is well reported that high
biotin intake can interfere with tests that use biotin—streptavidin technology creating
both falsely negative or falsely positive results [15]. Biotin related interference has
been described in various laboratory tests such as thyroid-stimulating hormone, free
T3 and T4, troponin, and can even interfere with infectious disease serologies and
drug concentrations [15]. Of significance, the United States Food and Drug
Administration described a case of biotin interference causing a falsely low tropo-
nin test which led to a missed diagnosis of a heart attack and the patient’s death [16].
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However, true biotin deficiencies may arise from rare genetic or acquired inborn
errors of metabolism and satisfy justifiable reasons for individualized supplementa-
tion although biotin deficiency can most typically be corrected through nutri-
tion [14].

In summary, heterogeneous, and limited data exist regarding the effects of pro-
tein, iron, zinc, fatty acids, amino acids, selenium, folic acid (vitamin B9), niacin
(vitamin B3), biotin (vitamin B7), vitamin A, vitamin B12, vitamin D, and vitamin
E supplementation on improving hair growth in the absence of a validly identified
deficiency [1]. Laboratory-proven deficiencies of the aforementioned vitamins and
nutrients should be corrected in addition to a systematic consideration of the
patient’s medical history, medication list, and dietary practices. Patients should also
be counseled on the potential worsening of hair loss from excessive over-
supplementation. Further research and larger controlled trials are necessary to
determine the effect of micronutrient and vitamin supplementation on hair growth
in patients suffering from various types of non-scarring alopecia secondary to
laboratory-proven deficiencies.

Key Points

e Vitamins and minerals are essential for proper cell growth and functioning,
therefore, deficiencies in certain vitamins and or minerals due to various genetic,
medical, or lifestyle reasons may contribute to chronic hair loss, structural abnor-
malities, and premature pigmentary changes.

e Micronutrient deficiency may represent a modifiable risk factor associated with
the development, prevention, and treatment of non-scarring alopecia.

e Treatment approaches for nutritional supplementation in cases of non-scarring
alopecia are not standardized and should be considered an individualized treat-
ment paradigm.

e Data suggests screening for serum iron levels is an appropriate initial work-up
for alopecia and appropriate vitamin C intake is vital for patients whose hair loss
is secondary to iron deficiency due to synergistic absorptive effects.

e There is lacking evidence regarding biotin’s potential benefit as a treatment for
alopecia as true deficiencies are rare and are caused by genetic or acquired inborn
errors of metabolism.
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66-Year-Old Female with Itchy Scalp 1 0
and Hair Loss

Mara Ernst, Jennifer Viola, Suchita Sampath,
and Shannon C. Trotter

Abstract

Lichen planopilaris (LPP) is a type of cicatricial alopecia that results in perma-
nent hair loss commonly occurring in Caucasian and Indian women. LPP is con-
sidered a subtype of lichen planus whose characteristic skin findings may or may
not be observed in patients diagnosed with LPP. There are several subtypes of
LPP including classic, frontal fibrosing, and Graham-Little-Piccardi-Lasseur,
each of which targets different areas of the body. The classic type usually occurs
on the vertex and parietal scalp while frontal fibrosing alopecia targets the fron-
totemporal scalp. Graham-Little-Piccardi-Lasseur subtype presents with a cica-
tricial spreading pattern. The pathogenesis of LPP is not well understood, though
there are several proposed mechanisms. One possible mechanism involves the
upregulation of cell-mediated immunity pathways which lead to the targeting of
follicular antigens and thus the permanent hair loss that can occur. Other affected
pathways include upregulation of JAK expression which also results in the
upregulation of proinflammatory cytokines and thus the destruction of the hair
follicles. Treatment involves halting the scarring hair loss process before it
occurs. First-line treatments typically include topical and intralesional cortico-
steroids. Novel treatments, based primarily on case studies, which target some of
the primary pathogenic pathways include pioglitazone and tofacitinib. Treatment
expectations should be discussed with patients before initiation as regrowth of
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previously destroyed hair follicles may not be possible. It is also important to
consider the effect of LPP on patients’ mental health as this may affect the treat-
ment goals and plan.

Keywords

Lichen planopilaris - Cicatricial alopecia - Tofacitinib - Frontal fibrosing alope-
cia - PPARy

A 66-year-old female reported itching in her scalp and occasional flaking for about
a year. She also noticed hair loss, more concentrated in the frontal scalp over the
past few years, but assumed it was age-related. She stated that she was not bothered
by the hair loss but was more annoyed with the pruritus. She had not treated the
itching before but stopped using sunscreen in the area because she thought she
might be allergic.

On physical examination, she had a smooth patch of alopecia lacking follicular
openings along the frontal scalp line. The amount of recession was evident due to the
lack of photodamaged skin in the area of hair loss that was present on the forehead.
On further inspection, there was perifollicular erythema and scale noted in the scalp.
She had mild thinning of the lateral portion of the eyebrows. Eyelashes were intact
(Fig. 10.1). No fingernail changes were present, and her oral mucosa was normal.

Fig. 10.1 Smooth patch of alopecia lacking follicular openings along the frontal scalp.
Perifollicular erythema and scale are present on the scalp along with thinning of the lateral eye-
brows. Note the demarcation of photodamage present on the forehead and not evident in the area
of hair loss
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Based on the clinical case description, what is the most likely diagnosis?

1. Folliculitis

2. Traction alopecia

3. Androgenetic alopecia

4. Lichen planopilaris, frontal fibrosing variant

Diagnosis

Lichen planopilaris, frontal fibrosing variant.

Discussion

Lichen planopilaris (LPP) is a chronic, primary, lymphocytic cicatricial alopecia
that results in permanent, irreversible hair loss most commonly involving the vertex
and parietal scalp [1]. Symptoms may include perifollicular erythema, pruritus,
scaling, burning, and scalp tenderness [1, 2]. LPP is thought to be a follicular sub-
type of lichen planus where skin and mucous membrane manifestations may or may
not be present in patients with this condition. Typically, this disorder affects middle-
aged Caucasian and Indian women [1]. There is one classic type and two distinct
clinical subtypes of LPP each with their own symptoms and characteristic patterns
of hair loss. One subtype is frontal fibrosing alopecia which targets the frontotem-
poral hairline specifically in postmenopausal women. The other type is known as
Graham-Little-Piccardi—Lasseur syndrome, which can present with cicatricial alo-
pecia of the scalp, non-cicatricial hair loss in several different areas of the body, and
keratotic follicular papules [2]. Other differentials for LPP include central centrifu-
gal cicatricial alopecia, seborrheic dermatitis, discoid lupus, and pseudopelade of
brocq. LPP can be diagnosed both clinically and histopathologically. Dermoscopy
typically shows perifollicular scaling surrounding the proximal portion of the hair
shaft [3]. Histologically, it is common to see subepidermal lymphocytic infiltrate,
mucinous perifollicular fibroplasia, and wedge-shaped fibrosis that typically does
not affect the deeper part of the follicle [3].

Classic symptoms of LPP can worsen when the skin is exposed to irritation, UV
light, stress, and harsh chemical hair products which can result in triggering the
pathways related to the overall pathogenesis of this disease [1]. Although not well
understood, there are several proposed mechanisms for the pathogenesis of LPP, but
the most widely accepted theory points to a possible autoimmune component [4].
Individuals with coexisting autoimmune conditions such as vitiligo and autoim-
mune thyroiditis have a higher likelihood of developing LPP. Cell-mediated immu-
nity is thought to play a key role in the pathway to the development of LPP through



68 M. Ernst et al.

T cell mediated targeting of follicular antigens [1]. This results in inflammation and
destruction of the hair follicle stem cells, which explains the previously described
symptomatology and ultimately results in permanent scarring [3]. Other proposed
pathways contributing to inflammation include upregulation of IFNy which subse-
quently increases the number of activated cytotoxic CD8+ cells and thus an increase
in JAK expression [5]. Furthermore, decreased expression of peroxisome
proliferator-activated receptor (PPAR) y has been shown to be related to LPP. When
PPARY expression is decreased, this results in lipid accumulation and can lead to the
destruction of the pilosebaceous unit through the recruitment of proinflammatory
cytokines [6]. In mice models, when the PPARY transcription factor is deleted, mice
can develop symptoms of LPP including scarring alopecia [6]. While the exact
pathogenesis of this disease is not well known, treatment options utilizing these
pathways have been developed and shown promise in patients with LPP.

Treatment

Since hair loss is usually permanent due to scarring, regrowth may not be possible.
As a result, treatment is typically focused on decreasing disease progression, con-
trolling symptoms, and stopping the scarring process before permanent hair loss
occurs. First-line treatments typically include high potency topical corticosteroids,
intralesional corticosteroids, and oral hydroxychloroquine [1, 3, 4]. First-line treat-
ments may be used in combination with each other or with other second- or third-
line treatments to achieve the best treatment outcome. These first line therapies are
typically initiated when the disease is more localized and not widespread as they
target and are applied to specific areas of the body. Second and third-line treatments
include disease-modifying antirheumatic drugs such as methotrexate and mycophe-
nolate mofetil [3, 4]. It is important to note that the efficacy of these treatments is
based mainly on case reports making it difficult to find treatments that work for each
patient. There are also side effects that should be considered when initiating these
medications including their effect on the immune system. If the extent of the LPP
disease is refractory to all other treatments, cyclosporine and oral steroids can be
used; however, their relapse rates are high and also come with significant side effect
profiles [3]. Since relapse is common and hair growth is not possible, it is also
important to assess the psychological consequence that this disease may have on
individuals. Stress can contribute to disease pathogenesis, so managing a patient’s
stress can have a significant impact on disease progression. Furthermore, managing
patient expectations is key as stabilizing the disease may take at least 6 months and
relapse can occur.

Several novel medications can be used if a patient is not experiencing improve-
ment in symptoms and other first-line treatments have failed. Novel treatments used
to treat LPP include pioglitazone and tofacitinib. Pioglitazone is typically used to
treat diabetes because of its effect on PPARy which can result in lower blood sugars.
PPARY has also been shown to play a role in the pathogenesis of LPP [3]. The
absence, or downregulation, of PPARY leads to the destruction of the pilosebaceous
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unit [6]. Therefore, increasing or upregulating this pathway helps to decrease the
infiltration of inflammatory cells and thus diminish the amount of scarring hair loss
that is seen in this disease. Secondly, oral tofacitinib, a JAK inhibitor, has shown to
be effective in treating alopecia disorders. When this pathway is inhibited, IFN gene
expression is also inhibited which results in decreased activation of T cells and thus
less scarring and inflammation [5]. In one study, using tofacitinib as a monotherapy
or adjunctive therapy against LPP resulted in 80% of individuals involved in the
study experiencing an improvement in symptoms [5]. It is also important to note the
mild side effect profile that participants in this study experienced [5]. Furthermore,
an early phase one clinical trial studying the safety and efficacy of ixekizumab, an
IL-17A inhibitor, as a treatment for LP and LPP is currently underway [7].

Key Points

e Lichen planopilaris (LPP) is a chronic type of scarring alopecia that has an asso-
ciation with several other autoimmune conditions.

e The pathogenesis of LPP is not well understood, but autoimmunity and pathways
that trigger inflammatory cytokine activation have been proposed.

e Treatment of LPP involves halting the scarring hair loss before it occurs, and
patient expectations should be discussed prior to the initiation of treatment.
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50-Year-Old Female with a Burning Scalp 1 1
and Hair Loss
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and Shannon C. Trotter

Abstract

Central Centrifugal Cicatricial Alopecia (CCCA) is a primary, scarring, lympho-
cytic, alopecia that mostly occurs in middle-aged females of African descent.
The hair loss pattern seen in CCCA usually begins at the vertex of the scalp and
progresses in a symmetric centrifugal, or circular, pattern, resulting in irrevers-
ible scarring and loss of follicular pores. The pathogenesis is unknown but recent
evidence suggests that it is a multifactorial condition influenced by genetics,
grooming habits, and environmental factors which trigger an inflammatory
response that ultimately leads to scarring. Diagnosis can be made through clini-
cal presentation and characteristic dermatoscopic findings with possible use of
biopsy. Laboratory values such as nutritional markers, CBC, and androgen levels
can aid in ruling out other forms of alopecia. Typical dermatoscopic findings
show peripilar white or gray halos, honeycomb patterns, perifollicular and/or
interfollicular erythema, broken hairs, and pinpoint white dots. CCCA can be
differentiated from LPP histologically but may also require the use of an elastin
stain, which shows differences in fibrosis morphology. Patient management
should include a progressive multifactorial approach focusing on early interven-
tion with medications, patient education on additional preventative measures and
disease course, as well as psychosocial support and counseling. Topical medical
treatments include those that reduce scalp inflammation and provide symptom-
atic relief for patients, such as corticosteroids, tetracyclines, minocycline, calci-
neurin inhibitors, anti-seborrheic shampoos, and minoxidil. Treatment can
progress to the concurrent administration of intralesional corticosteroid
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injections, and oral immunomodulatory medications. Medications currently
being explored for treatment include apremilast, gabapentin, clobetasol propio-
nate, and JAK inhibitors. Invasive procedures, such as hair transplants, are con-
sidered last-line therapy. Additional techniques, including non-pharmacological
methods such as camouflaging with hair pieces, wigs, and scalp micropigmenta-
tion have been beneficial for patients. These in conjunction with psychological
support can be beneficial to patient satisfaction.

Keywords

Central centrifugal cicatricial alopecia - Alopecia - CCCA - Hair loss - Scarring
alopecia - Lymphocytic alopecia

A 50-year-old female reported burning on her scalp and hair loss centrally that was
present for about 18 months. She treated the area with tea tree oil with no improve-
ment. She reported using a hot comb to style her hair in the past but stopped due to
hair breakage. She also used extensions in the past but now wears her hair loose and
does not have it braided.

On physical examination, there was a smooth, shiny patch of alopecia with few
sparse hairs on the vertex of the scalp extending outward (Fig. 11.1). The eyelashes
and eyebrows were intact. She had normal fingernails.

Based on the clinical case description, what is the most likely diagnosis?

1. Lichen planopilaris

2. Traction alopecia

3. Central centrifugal cicatricial alopecia

4. Lichen planopilaris, frontal fibrosing variant

Diagnosis

Central centrifugal cicatricial alopecia.

Discussion

Central centrifugal cicatricial alopecia (CCCA) is the most common scarring lym-
phocytic mediated alopecia that can cause permanent hair loss. It primarily affects
young to middle-aged women of African descent with a varying prevalence between
3%—-6% [1, 2]. However, there have been no population studies to date so the true
prevalence may be unknown [3]. The etiology and pathogenesis are unknown but
recent evidence suggests genetics, grooming habits, and environmental factors
could trigger an inflammatory response [2, 4]. It is important to note that scarring,
not inflammation, is a significant clinical observation [5]. Aggravating factors
include heat, traction-inducing hairstyles, chemical relaxers, and texturizers [3].
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Fig. 11.1 Smooth, shiny,
patch of scarring alopecia
present on the vertex of the
scalp extending
centrifugally. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer

However, the lack of statistically significant data as well as the presence of CCCA
in women who do not practice the aforementioned hair routines, guided researchers
to consider broader etiologies such as infection, autoimmune disease, and specific
genetic factors [1].

Genetic factors may include familial inheritance. One pedigree study (n = 14
families) suggested CCCA can be inherited in an autosomal dominant pattern with
partial penetrance [6]. A study concluded a variant of the PAD13 gene may be
responsible for malformed hair shafts associated with CCCA [3, 7]. PADI3 is a
peptide enzyme that post-translationally modifies other proteins that are essential
for hair-shaft formation. Missense mutations that can occur within this gene affect
highly conserved sequences, ultimately resulting in protein misfolding and
decreased enzymatic activity [7].

Dysregulation of lipid metabolism may also play an important role in the disrup-
tion of hair follicle homeostasis. One gene expression study (n = 5) found a
decreased expression of genes related to lipid metabolism and fatty acid synthesis
in CCCA. The study also showed an increased expression of genes related to fibro-
blast regulation in CCCA. The increased expression is also present in uterine fibroid
development and other fibroproliferative disorders, suggesting scar formation in
CCCA occurs through a similar mechanism [5].
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It is thought that disruption of balance or failure of communication between the
epithelium regeneration and surrounding dermal papilla mesenchyme could result
in hair loss [8]. This could occur secondarily to PPAR-y downregulation disrupting
lipid homeostasis and subsequent inflammation and fibrosis, as previously stated.
However, more research is needed to explore the interaction of PPAR-y and TGF-§3
in the wound healing pathway [8]. Once there is a better understanding of the patho-
genesis, more targeted treatment options will follow [8].

The clinical presentation of CCCA is that of patterned progressive hair thinning.
Thinning typically begins at the central vertex and spreads in a symmetric centrifugal
pattern to the rest of the scalp [4, 5]. The subsequent scarring is irreversible and leads
to the loss of follicular pores resulting in shiny affected areas [4, 5]. The periphery of
these shiny affected areas can blend with surrounding, normal-appearing areas lead-
ing to no demarcation between affected areas and normal scalp. It is this periphery
that is considered to be the most active for disease [1, 2]. Dermoscopic and histologi-
cal analyses show that evidence of CCCA can be seen beyond the vertex scalp,
extending into the normal-appearing tissue that lack clinically evident disease [9].
Presenting symptoms can range from asymptomatic hair thinning to burning, pruri-
tus, scaling, erythema, tenderness, and follicular pustules on the crown.

Diagnosis can be made through clinical presentation and judgment but can also
be aided by a biopsy [5]. Clinical judgment largely relies on negative findings for
other disorders such as performing KOH prep and obtaining laboratory values such
as nutritional markers, a complete blood count, and androgen levels [1]. Typical
dermoscopic findings are peripilar white or gray halos, honeycomb patterns, peri-
follicular and/or interfollicular erythema, broken hairs, and pinpoint white dots [9].
Histologically, CCCA, like other primary scarring alopecia disorders, shows prema-
ture desquamation of the inner root sheath [1]. CCCA needs to be differentiated
from lichen planopilaris (LPP), which presents with superficial perifollicular fibro-
sis, infundibular inflammation, and destruction that leads to free hair shafts in the
dermis, similar to CCCA. However, it is differentiated by the presence of vacuolar
lichenoid dermatitis with epidermal cytoid bodies and peri-infundibular hypergran-
ulosis on histological evaluation [1]. CCCA may also present with a normal follicu-
lar pattern and preserved sebaceous glands. Clinicians may also consider using
elastin stain to differentiate CCCA from LPP when the two appear identical on
histopathology [10]. On elastin stain, CCCA will demonstrate tree trunk fibrosis,
while LPP shows narrow wedge-shaped fibrosis [10]. This is used in conjunction
with other clinical clues, such as the pattern of alopecia for diagnosis and treatment
instead of relying solely on the pathology report.

Treatment

Treatment for CCCA should be multifactorial in its approach, with special attention
paid to preventative measures such as topical medications, immunosuppressive
therapies, psychosocial support, and patient education, including disease course and
grooming education. There are invasive procedures that can be performed but these
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are not considered first-line therapy. It is crucial to discuss prognosis and limited
treatment options to manage patient expectations [1]. Since scarring causes perma-
nent hair loss, management largely relies on prevention, with early intervention
preferred, and patient education. Patients are advised to avoid relaxers and chemical
treatments, heat, occlusive greasy moisturizers, and traction-inducing hairstyles like
braiding [2]. It is important to screen family members for CCCA and encourage
natural hairstyles for these patients [3]. These preventative recommendations are
empiric at best and not substantiated by sufficient evidence.

No randomized controlled studies have addressed CCCA treatment. The main
goal of treatment is to stabilize the condition to slow or halt hair loss. The least
invasive treatment options include topical medications, such as corticosteroids, tet-
racyclines, minocycline, calcineurin inhibitors, anti-seborrheic shampoos, and min-
oxidil, to reduce inflammation and provide symptomatic relief [3, 4]. For disease
not relieved with daily topical treatments, concurrent 5—10 mg intralesional cortico-
steroid injections at the leading edge can be performed at monthly intervals for
6-8 months [3, 4]. For active disease states, a short course of oral steroids may be
considered. If improvement is seen after 2—6 months, a slow one-year taper of topi-
cal treatments can be discussed [1]. Persistently resistant disease may require
administration of systemic medications like tetracyclines, hydroxychloroquine,
antiandrogens, and immunosuppressives (mycophenolate mofetil and cyclosporine)
forup to 1 year [3, 4]. Hair transplants can be considered in advanced, stable disease
states where inflammation has been absent for 1 year. A test section should be per-
formed first, due to concerns of graft survival on existing scar tissue. Additionally,
non-pharmacological techniques such as camouflaging with hairpieces, wigs, scalp
micropigmentation, and psychological support can be beneficial to patient satisfac-
tion [3].

Due to the evolving understanding of the disease pathogenesis, new treatment
considerations are being explored. Recently, JAK inhibitors have shown to be effec-
tive in treating alopecia areata. As a result, trials have begun to study their effective-
ness for primary cicatricial alopecia patients [1]. An open label study concluded
clobetasol propionate 0.05% emollient foam was a safe and effective treatment to
decrease inflammation and provide symptomatic relief [11]. Currently, there are
ongoing trials for therapies including apremilast, topical 6% gabapentin, gentle
wounding to stimulate follicle growth, and biocellular regenerative treatment
[12-16].

Key Points

e Central centrifugal cicatricial alopecia (CCCA) is a primary scarring lympho-
cytic alopecia that mostly occurs in middle-aged females of African descent and
can cause permanent hair loss.

e CCCA usually presents as asymptomatic hair thinning that begins on the vertex
scalp and progresses in a symmetric centrifugal pattern, resulting in irreversible
scarring and loss of follicular pores.
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Pathogenesis is unknown but recent evidence suggests that multiple factors, such
as genetics, grooming habits, and environment, could trigger an inflammatory
response that ultimately leads to scarring.

Treatment should be a progressive multifactorial approach focused on prevention
through early intervention.
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40-Year-Old Female with Pink Scaly 1 2
Patches in the Ears and on the Scalp
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and Shannon C. Trotter

Abstract

Lupus erythematosus is a multisystem disorder that predominantly affects the skin.
Discoid lupus erythematosus is the most prevalent subset of chronic cutaneous
lupus affecting, most commonly, women in their fourth and fifth decades of life.
The lesions of DLE are characteristically well-defined, annular, erythematous
patches and plaques and frequently present on photo-distributed areas of the skin.
These lesions also tend to have secondary atrophy and scarring. As a result, when
present on the scalp, DLE can progress to irreversible scarring alopecia. Although
the pathogenesis is not entirely known, there is increasing evidence to suggest that
ultraviolet light, environmental, genetic, and immunologic factors may contribute
to the development of DLE. The early detection and treatment of DLE are essential
to minimize the risk of scarring alopecia. Initial measures for individuals with DLE
should involve education regarding exacerbating factors such as UV light exposure
and tobacco use. Additionally, patients should be informed of the scarring nature of
the disease process and that management aims to improve appearance, control
acute lesions and limit further scarring. Treatment with topical and intralesional
corticosteroids is considered first-line therapy. Novel treatment methods such as
pulsed dye lasers and immune-modulating agents are being investigated for treat-
ment-resistance DLE and have shown promise in initial clinical trials.
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A 40-year-old female complained of pink scaly patches on the inside of her ears and
scalp. The scalp lesions were associated with hair loss and itched on occasion. She
was prescribed hydrocortisone and terbinafine cream by her primary care physician
with no improvement. Her health history was significant for migraine headaches.

On physical examination, there were pink scaly plaques noted on the left and
right parietal scalp and the concha of the ears bilaterally. The lesions on the scalp
lacked hair. A scalp biopsy was performed and showed a dense superficial and deep
perivascular and periadnexal lymphocytic infiltrate, basement membrane thicken-
ing, follicular plugging, and mucin deposition in the dermis. The eyebrows and
fingernails appeared normal.

Based on the clinical case description, what is the most likely diagnosis?

1. Lichen planopilaris

2. Traction alopecia

3. Discoid lupus erythematosus
4. Seborrheic dermatitis

Diagnosis

Discoid lupus erythematosus.

Discussion

Lupus erythematosus is a multisystem autoimmune condition that encompasses a
variety of dermatologic manifestations. Discoid lupus erythematosus (DLE) is the
most common form of cutaneous lupus erythematosus (CLE) and may or may not
be associated with the development of systemic disease [1]. DLE generally follows
a more benign disease course compared to other CLE subtypes. If the initial workup
for DLE does not reveal any systemic manifestations of systemic lupus erythemato-
sus (SLE), the chance of DLE progressing to SLE is less than 5% [2]. Roughly 60%
of patients with DLE have scalp involvement, of which one third will suffer from
scarring alopecia [3].

DLE occurs more frequently in women than men, has a higher prevalence in
African American women than Caucasian women, and affects individuals in their
fourth and fifth decades of life [4]. The lesions are frequently photodistributed and
affect the head and neck areas. Due to the scalp being a sun-exposed area, the scalp
is a common presentation for DLE [5]. The propensity for the scalp increases the
risk for DLE-related scarring alopecia and subsequently can significantly affect
patients’ quality of life. DLE lesions often appear as well-demarcated, erythema-
tous, scaly macules or papules that gradually develop into an indurated discoid
plaque with an adjoined scale. These plaques can extend into the hair follicle, caus-
ing alopecia [1] (Fig. 12.1). The lesions are often associated with hyper- and
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hypo-pigmented patches (Fig. 12.2). DLE lesions may last for many years and are
associated with extensive scarring.

The pathogenesis of discoid lupus erythematosus is multifactorial. Research sug-
gests genetic, environmental, ultraviolet light, medications, cigarette smoke, and
possibly viral infections can contribute to disease prevalence and severity. Exposure
to UV light (UVL) is a well-documented modifiable risk factor that increases the
severity of DLE lesions. In particular, UVB and UVA2 wavelengths have been
implicated in the formation of DLE skin lesions [2, 6]. After direct UV exposure,
the transcription factor IRFS significantly increases in the skin, potentially leading
to the photosensitivity associated with DLE [7]. Several other immunologic factors
contribute to the pathogenesis of DLE. These immunologic factors include abnor-
mal antigens and autoantibodies, hypermethylation of MHC class I molecules, plas-
macytoid dendritic cell (PDCs), and natural killer cell (NKs) cell proliferation, CD8
T-cell activation, Thl cell abnormalities, and IgG and IgM deposition in normal
skin tissue [2]. This vast immune response plays a prominent role in the primary
cicatricial alopecia caused by DLE. Cytotoxic lymphocytes can destroy the stem
cells of hair follicles and cause the scarring associated with DLE. The primary his-
topathologic features associated with DLE are erythema, telangiectasias, follicular
plugging, and resolution with scar formation [2].

The lesions are characteristically well-defined, annular erythematous patches or
plaques with follicular hyperkeratosis. Plaques that extend into the hair follicle give
the lesions a characteristic “carpet tack sign” and frequently result in scarring alo-
pecia and permanent hair loss [8]. Dermoscopy of the scalp in patients with DLE
reveals white patches, branching capillaries, keratin plugs, and areas of reduced
follicular ostia [9]. Blue-grey dots in a speckled pattern located within white patches
of DLE may also be visualized upon dermoscopy [9]. Additionally, plasmacytoid
dendritic cells containing the marker CD123 in clusters of 10 cells or more, favors
a diagnosis of scarring-DLE alopecia [10].

Fig. 12.1 Scaly patches
with follicular plugging
and scarring alopecia along
the temporal and auricular
scalp. Image courtesy of
Dr. Melissa Piliang and
Janine Sot, MBA medical
photographer
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Fig. 12.2 Smooth,
hypopigmented patches
with scarring alopecia and
a scaly, inflammatory
anterior border. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer

Treatment

The early detection and treatment of DLE are essential to minimize scarring and
ultimately prevent permanent alopecia. General measures for individuals with DLE
should involve non-pharmacologic methods such as eliminating exacerbating fac-
tors such as UVL [11]. Physical blockage of UVL with brimmed hats and the use of
broad-spectrum sunscreens with an SPF of >30 are recommended [12]. Additional
preventative measures include tobacco cessation, the avoidance of photosensitizing
medications, and medications causing drug-induced lupus. When non-
pharmacological management of DLE cannot be achieved, medications should be
considered in the treatment plan. DLE management aims to improve the patient’s
appearance, control acute lesions, and limit scarring alopecia [13].

First-line therapy of acute DLE consists of topical corticosteroids, topical calci-
neurin inhibitors, and intralesional corticosteroid injections. Recent studies suggest
that patients with DLE saw greater clinical improvement when treated with high-
potency topical corticosteroids, such as fluticasone 0.05% cream, compared to
medium- or low-potency topical corticosteroids (hydrocortisone 1.0% cream) after
6 weeks [14]. Although high-potency topical corticosteroid creams are preferred,
patients must be educated about the possible side effects of prolonged usage
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(cutaneous atrophy, telangiectasia, striae), especially when treating lesions on the
face. If not resolved with topical corticosteroids, topical calcineurin inhibitors and
intralesional corticosteroids should be considered.

Topical calcineurin inhibitors have specific advantages when treating facial
lesions as they are not associated with cutaneous atrophy. Side effects of these med-
ications include transient pruritus and burning, which typically resolve after one to
two weeks [15]. The approved topical calcineurin inhibitors for DLE include tacro-
limus 0.03% and 0.1% ointment and pimecrolimus 1.0% cream. Upon initiation, the
treatment response with calcineurin inhibitors is usually seen between 4-8 weeks.
Unlike corticosteroids, long-term therapy with calcineurin inhibitors is well toler-
ated and helpful in sustaining remission [15]. Unsuccessful treatment with calcineu-
rin inhibitors or topical corticosteroids may warrant intralesional steroid injections
with triamcinolone (3-5 mg/mL). If DLE does not respond to topical corticoste-
roids or calcineurin inhibitors, intralesional corticosteroid injections such as triam-
cinolone (3—5 mg/mL, multiple 0.1 mL, spaced 1 cm) are warranted.

Systemic therapy is considered second-line due to a greater risk of adverse events
and is reserved for patients with DLE refractory to topical treatment regimens. The
antimalarial hydroxychloroquine (200-400 mg/day) has historically been used in
CLE management and is considered the first-line systemic agent for DLE [16]. A
retrospective study of 200 patients with DLE demonstrated an adequate clinical
response in 60% of patients within the first six months after long-term treatment
with hydroxychloroquine [17]. Retinopathy is the most common adverse event
associated with hydroxychloroquine and recommended guidelines for ophthalmo-
logic examinations should be followed. For patients who do not respond to hydroxy-
chloroquine therapy alone, quinacrine (100 mg/day) may be added in combination
for additional benefit [18].

Other treatment modalities such as pulsed dye lasers, azathioprine, systemic reti-
noids, methotrexate, and thalidomide are documented in patients with refractory
DLE [16]. However, these treatment options are generally considered third-line
therapy. More recent clinical trials involving biological and immunological agents
such as ruxolitinib, etanercept, and secukinumab are under investigation. One
potential treatment option for treatment-resistant DLE is ASF-1096, which is pri-
marily composed of R-salbutamol in an oil-in-water emulsion [19]. R-salbutamol
has anti-inflammatory properties and hence could help treat glucocorticoid-resistant
lesions. One study found that new and non-hypertrophic lesions responded well to
treatment, but old hypertrophic lesions were difficult to treat [19]. The most com-
mon side effects associated with R-salbutamol included mild irritation to the applied
area [19]. While this is a novel treatment option, it has shown promise in treating
DLE-resistant lesions and warrants more extensive clinical trials.

Key Points

e Discoid lupus erythematosus (DLE) most commonly presents in isolation from
systemic lupus and is more prevalent in middle-aged African American females.
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Early identification and management of discoid lupus erythematosus (DLE) can
help prevent permanent scarring and related alopecia.

Patient education should focus on avoiding exacerbating factors such as exces-
sive sun exposure, tobacco smoking, and associated provoking medications.
Medical management begins with topical and intralesional immunosuppressant
therapy and more extensive or refractory cases may warrant systemic anti-
inflammatory agents.

Ongoing clinical trials with novel treatment regimens and promising biologics
are currently under investigation to manage DLE scarring alopecia.
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of Hair Loss on the Scalp
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Abstract

Folliculitis decalvans (FD) is a rare, primary, neutrophilic, cicatricial alopecia
that usually occurs in young to middle-aged adults. FD initially presents as a
distinct follicular pustule or papule that may be tender, painful, or pruritic. This
area begins to slowly expand creating irregularly shaped patches of scarring alo-
pecia as the follicular orifice is lost. Active disease continues peripherally in an
expanding pattern. FD has a waxing and waning course with periods of more
intense disease presentation followed by periods of reduced activity. FD almost
exclusively affects the scalp with preferential activity at the vertex and occiput.
Another notable characteristic of FD is tufting of hair characterized by multiple
hairs (5-20) emerging from the same dilated follicle. The first step in the diagno-
sis of FD involves gathering a general medical history and a bacterial infection
history as Staphylococcus aureus is commonly cultured from the active lesions.
Following this, a thorough examination of the scalp should be performed to look
for follicular ostia, perifollicular erythema, or follicular hyperkeratosis.
Treatment for FD has traditionally focused on controlling inflammation and the
microbiota through the use of steroids and antibiotics. Destruction of hair folli-
cles results in permanent hair loss; therefore, therapy is targeted at active lesions
to prevent future permanent hair loss. Photodynamic therapy (PDT) with red
light as well as immunotherapies are potential treatments usually in those patients
who are refractory to steroids and antibiotics. Both of these treatment options
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lack robust evidence and are associated with mixed outcomes. As FD can be a
painful, distressing, disease that is scarring in nature, patient counseling is essen-
tial for comprehensive patient care.

Keywords

Folliculitis decalvans - Cicatricial alopecia - Hair tufting - Staphylococcus aureus
- Photodynamic therapy

A 60-year-old male presented with tender, firm lesions on the central scalp of
6 months duration. He reported pustules throughout his scalp that he would pick at
constantly. He was concerned because he now noticed hair loss within the patches
and thickening of the skin. He denied hair loss elsewhere. He tried ketoconazole
shampoo with no improvement.

On physical examination, there were irregular, atrophic patches of hair loss with
surrounding pustules at the periphery that were tender to touch. Hair tufting was
present. The eyebrows and eyelashes were of normal density. The fingernails
were normal.

Based on the clinical case description, what is the most likely diagnosis?

1. Discoid lupus erythematosus
2. Dissecting cellulitis

3. Tinea capitis

4. Folliculitis decalvans

Diagnosis

Folliculitis decalvans.

Discussion

Folliculitis decalvans (FD) is a primary neutrophilic cicatricial alopecia [1]. Primary
cicatricial alopecia is characterized by inflammatory destruction of the hair follicle,
resulting in permanent hair loss, in contrast to secondary cicatricial alopecia, where
non-follicular disease results in the follicle destruction (e.g., pemphigus vulgaris,
burns) [2]. FD is considered a rare cause of alopecia, and in a large multicenter
retrospective study was found to account for 3% of 3133 diagnoses of alopecia and
11% of 840 diagnoses of cicatricial alopecia [3]. FD presents in both men and
women but shows male predominance. FD usually occurs in young to middle-aged
adults and more frequently in African-American patients than in Caucasian
patients [1, 4].
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Clinically, FD initially presents as a distinct follicular pustule or papule that may
be tender, painful, or pruritic (Figs. 13.1 and 13.2). Expansion ensues as adjacent
papulopustules appear on the periphery of the erythematous lesion. Slowly, irregu-
larly shaped patches of scarring alopecia occur, and the follicular orifice is lost.
Active disease continues peripherally in an expanding pattern. Yellow-gray scales
may be present, especially around the follicles, as well as follicular hyperkeratosis,
erosions, and hemorrhagic crusts. FD has a waxing and waning course with periods
of more intense disease presentation followed by periods of reduced activity [1]. FD
may affect any area of the scalp but preferentially affects the vertex and occiput and
often presents with multifocal lesions [2]. It almost exclusively involves the scalp,
though there have been rare cases affecting the beard, face, and nape of the neck [5].
Another notable characteristic of FD is the tufting of hair characterized by multiple
hairs (5-20) emerging from the same dilated follicle [2]. Despite its classification as
a neutrophilic alopecia, FD may possibly be a continuum of disease with eventual
lichenoid features depending on levels of bacterial biomarkers [6].

Histologically, FD commonly presents with an intrafollicular and perifollicular
neutrophilic infiltrate. As the disease progresses, this infiltrate spreads into the sur-
rounding adventitial dermis. Foreign body giant cells may be present and are local-
ized to ectopic portions of the hair shaft [2]. In late stages of the disease, chronic
inflammation results in the presence of more plasma cells and fewer neutrophils.
These advanced lesions may also present with dermal fibrosis [2]. On dermoscopy,

Fig. 13.1 Tender
erythematous follicular
pustule. Image courtesy of
Dr. Melissa Piliang and
Janine Sot, MBA medical
photographer
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Fig. 13.2 Magnified
image of the tender,
erythematous follicular
pustule that is the initial
finding in FD. Image
courtesy of Dr. Melissa
Piliang and Janine Sot,
MBA medical
photographer

FD presents as fused follicular infundibula and thickened interfollicular keloid-like
areas with tufted hairs [7].

While there are multiple theories on the etiology of FD, the pathophysiology is
unknown. Many of the theories involve Staphylococcus aureus as it is commonly
cultured from FD pustules. This finding has driven the use of antibiotics as the prin-
cipal treatment for FD. However, it is important to note that while S. aureus is com-
monly cultured from active lesions, FD is not simply a bacterial infection. One
study proposed that the epidermal barrier may be defective in FD. This study com-
pared the superficial and subepidermal microbiota and found S. aureus colonized in
16 out of 20 patients in non-lesional, subepidermal skin in patients with lesions. As
S. aureus was present in non-lesioned subepidermal skin, the implication is that FD
could be due to a rupture of the epidermal barrier resulting in the invasion of oppor-
tunistic bacteria [8]. Other theories range from a congenital abnormality of follicu-
lar orifices to a deficiency in the host immune response to S. aureus autoimmune
process [9]. The postulation that the host cell-mediated immunity is defective may
explain the effectiveness of biological medications such as adalimumab in some
refractory cases of FD [10]. More research is required before the etiology of FD can
be determined conclusively.
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The first step in the diagnosis of FD involves gathering a general medical history
and a bacterial infection history. Following this, a thorough examination of the scalp
should be performed to look for follicular ostia, perifollicular erythema, or follicu-
lar hyperkeratosis. Measurements, bacterial cultures, and biopsies of the active
lesions should be taken to determine the diagnosis [9].

Treatment

Due to the erythematous pustules with abnormal bacterial findings, treatment for
FD traditionally has focused on controlling inflammation and the microbiota
through the use of steroids and antibiotics [10]. Treatment of FD is most effective
for patients with active disease. Destruction of hair follicles results in permanent
hair loss; therefore, therapy is targeted at active lesions to prevent future permanent
hair loss. As FD can be a painful, distressing, disease that is scarring in nature,
patient counseling is essential. Additionally, camouflaging techniques (e.g., wigs,
caps, hairpieces, etc.) are possible solutions, but they can be a reservoir for S. aureus;
therefore, cleansing with antiseptics and frequent switching between headpieces is
important.

Current evidence of therapies is primarily based on observational studies or
small sample sizes that lack external validity. One comparative case-control study
was performed that focused on the impact of S. aureus on FD before and after an
anti-staphylococcal treatment of rifampicin and clindamycin [8]. S. aureus was
found initially in 0/20 of the control patients and 16/20 of the patients with FD. After
treatment, 70% of patients had a decrease in pustule and crust formation and
approximately 60% of patients had a decrease in the peripilar erythema. The
S. aureus colonies almost completely disappeared, only remaining positive in two
patients. Despite efficacious treatment, peripilar erythema persisted in about 80% of
patients to a moderate degree [8].

For mild to moderate FD, topical antibiotics and topical and intralesional ste-
roids are first-line therapies and can be used especially for those desiring to avoid
the systemic side effects of antibiotics and steroids. The potency of the topical ste-
roids is such that they can be applied locally 2 or 3 times per week in conjunction
with topical antibiotics to treat FD of slight or moderate severity. Treatment with
intralesional steroids is among the most effective methods for treating FD, and they
can be used once every 3 months for slight inflammation in mild to moderate
FD. Oral antibiotics, such as tetracyclines or azithromycin, may also be adminis-
tered for mild to moderate FD [11, 12].

As FD becomes more severe, the above treatments may still be considered.
However, for refractory cases, a combination of rifampicin with clindamycin is
more effective with a longer duration of response. Clindamycin 300 mg twice daily
with rifampin 300 mg twice daily are dosed for 12 weeks. Systemic corticosteroids
may also be effective to control FD [11, 12]. Isotretinoin is beneficial for FD that is
not well controlled with previous treatments, and other cases demonstrate that it can
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result in complete remission of FD and may warrant further consideration as a pri-
mary treatment [12, 13].

Photodynamic therapy (PDT) with red light is another potential treatment,
though it lacks robust evidence and is associated with mixed outcomes [14]. To date,
the largest study of PDT in FD selected 13 patients with previously poor outcomes
using various topical and oral agents and placed them on a course of PDT with no
other therapy. All showed improvement during treatment, and at 12-month follow-
up, nine patients maintained well-controlled symptoms while four relapsed [15].
Insufficient evidence supports using PDT as first-line therapy, but it may be benefi-
cial to use in refractory cases of FD.

Lastly, there have been reports of various immunotherapies namely secukinumab,
adalimumab, hydroxychloroquine, and infliximab successfully treating FD, and one
case utilizing apremilast [11, 16, 17]. All of these patients were refractory to tradi-
tional treatments and responded favorably to their respective immunotherapy. This
may indicate an underlying defect of the immune system in individuals with FD,
especially in refractory cases. Additionally, the efficacy of platelet-rich plasma
(PRP) was demonstrated in the treatment of two cases of refractory FD. Further
research is needed to understand the successful symptomatic control achieved with
PRP, but its antimicrobial and anti-inflammatory effects are promising for FD treat-
ment [18].

Key Points

¢ Folliculitis decalvans (FD) is a rare cause of alopecia identified by active ery-
thematous disease on the periphery of lesions.

e Despite bacteria in active pustules, a simple bacterial infection is not the sole
cause of FD manifestation.

e Initial treatment is topical/oral antibiotics, like tetracyclines, and rifampicin/
clindamycin and corticosteroids.

e Future therapies, especially in refractory cases, may involve PDT and various
immunotherapies.
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44-Year-Old Male with Tender, Draining
Lesions and Hair Loss on the Central
and Posterior Scalp
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Abstract

Dissecting cellulitis of the scalp (DCS), a lesser known member of the follicular
occlusion tetrad, is a rare but morbid condition characterized by draining sinuses
and pustules leading to primary cicatricial alopecia. This condition primarily
affects young African American men, aged 20—40 years. The cause of DCS is not
well understood but it is thought to be partially caused by hyperkeratosis leading
to follicular occlusion. The initial presentation of DCS is commonly one or more
papules or pustules at the vertex of the scalp. When left untreated, these pustules
develop into boggy nodules that form sinus tracts to other lesions. Patients often
report flares of symptoms with itching, pain, and foul odor being common com-
plaints. As the disease progresses, patients may notice hair loss at the side of
nodules. Microscopy may be helpful in distinguishing DCS from other diseases
of the scalp. The histopathology of DCS will vary with stage. In earlier stages,
lesions demonstrate dense neutrophilic predominance with associated lympho-
cytic, histiocytic, and plasmacytic infiltrates. As the inflammation progresses to
a more chronic state, lesions contain granulomas consisting of lymphocytes,
plasma cells, and foreign-body giant cells. Treatment options also depend on the
stage of the disease and range from antibiotics and scalp hygiene, steroids,
isotretinoin, immune modulators, and in extreme cases, scalp resection. Patients
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will require counseling on the psychosocial aspects as well as the relapsing and
remitting nature of the disease.

Keywords

Dissecting cellulitis - Cicatricial alopecia - Follicular occlusion - Staphylococcus
aureus - HLA-B27

A 44-year-old male presented with boggy, painful lesions on the central and poste-
rior scalp. He complained that some of the areas would drain at times and that the
hair stopped growing in those areas. He also reported low back and hip pain but
assumed it was arthritis from working as a firefighter. Of note, his history was posi-
tive for acne as a teenager and a pilonidal cyst in his twenties that was treated
surgically.

On physical examination, scarring alopecia was present on the central and poste-
rior scalp with nodules that would drain with pressure (Fig. 14.1). Keloidal scarring
was present. The eyebrows and eyelashes were of normal density. The fingernails
were normal. Of significance, he was later referred to his primary care physician
and diagnosed with sacroiliitis.

Based on the clinical case description, what is the most likely diagnosis?

1. Discoid lupus erythematosus
2. Dissecting cellulitis

3. Tinea capitis

4. Folliculitis decalvans

Fig. 14.1 Multiple
draining nodules along
with alopecia on the
central and posterior scalp.
Image courtesy of Dr.
Melissa Piliang and Janine
Sot, MBA medical
photographer
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Diagnosis

Dissecting cellulitis.

Discussion

Dissecting cellulitis of the scalp (DCS), also known as Hoffman disease and perifol-
liculitis capitis abscedens et suffodiens, is a rare and likely underreported dermato-
logic condition characterized by draining sinuses and pustules leading to primary
cicatricial alopecia. The most affected group are young African American men,
aged 20-40 years, but the disease has been reported in women and other racial
groups as well [1]. It is hypothesized that hormones may play a role in the disease
process due to the presentation of the disease on the vertex of the scalp in young
men. Additionally, there is some evidence of DCS among families, proposing a
potential genetic predisposition [2].

The initial presentation of DCS is commonly one or more papules or pustules at the
vertex of the scalp. Left untreated, these pustules develop into boggy nodules that
form sinus tracts to other lesions [3]. Patients often report flares of symptoms with
itching, pain, and foul odor being common complaints. As the disease progresses,
patients may notice hair loss at the side of nodules. The cause of DCS is not well
understood but it is thought to be partially caused by hyperkeratosis leading to follicu-
lar occlusion. This pressure can lead to rupture, chronic inflammation, and secondary
bacterial infection. The most commonly implicated bacteria in secondary infections
are Staphylococcus aureus species and treatment should be appropriately tailored.

Three other diseases follow similar pathology and are collectively referred to as
the follicular occlusion tetrad: hidradenitis suppurativa (HS), acne conglobata (AC),
pilonidal sinus, and DCS [4]. The pathophysiology of these conditions is believed to
be caused by follicular keratosis and occlusion in apocrine-bearing areas, leading to
the characteristic painful and malodorous inflammatory nodules and abscesses [5].
As the follicles rupture and re-epithelialize, fistulas and draining sinus tracts can
form [6]. The chronic, relapsing, and remitting nature of the tetrad predisposes
affected individuals to the development of secondary bacterial infection, disfiguring
scars, and subsequent cicatricial alopecia [5]. The symptom complex shares these
characteristics and diagnosis remains largely clinical, highlighting the importance of
distinguishing the follicular occlusion tetrad from other inflammatory disorders.
When the lesions are found in intertriginous areas, it is classified as hidradenitis sup-
purativa. When on the face, shoulders, arms, or thighs it is termed acne conglobata.
Lesions in the gluteal cleft are pilonidal disease and of the scalp, DCS. Microscopy
may help distinguish DCS from other diseases of the scalp. The histopathology of
DCS will vary with stage. In earlier stages, lesions demonstrate dense neutrophilic
predominance with associated lymphocytic, histiocytic, and plasmacytic infiltrates.
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As the inflammation progresses to a more chronic state, lesions contain granulomas
consisting of lymphocytes, plasma cells, and foreign-body giant cells [7]. Given the
similarity in disease pathology, it is estimated that up to one-third of patients with
DCS have concomitant hidradenitis suppurativa or acne conglobata.

Further, studies have demonstrated that these patients are at an increased risk of
developing an HLA-B27-negative spondylopathy [8]. Joint pain usually presents
after the onset of cutaneous findings with the waxing and waning nature of DCS,
HS, and AC flares. The association between DCS and inflammatory arthritis is
poorly understood but current literature suggests a potential hypersensitivity to
sebum, skin antigens, or bacterial antigens as the inciting factor. This hypothesis is
further supported by positive ANA and symptom im