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Foreword

America is not like a blanket — one piece of unbroken cloth. America is more like a quilt — many patches,
many pieces, many colors, many sizes, all woven together by a common thread.

— Jesse Jackson

Our common thread in dermatology is the diversity of skin diseases. This diversity is influ-
enced by the color of one’s skin. Darker skin types constitute the majority of the global popula-
tion. They are an integral part of the many pieces, sizes and colors of the global fabric of
society. They include Hispanics, Latinos, Africans, African Americans, Caribbean, Native
Americans, East Indians, Malaysians, Vietnamese, Indonesians, Koreans and Chinese. In
America, mass migration and miscegenation has changed the face of the American canvas. By
the year 2050, 50 % of Americans will be considered “people of color”.

Multiple studies have documented morphologic and physiologic differences in darker
skinned individuals as compared to Caucasians. Moreover, these differences can significantly
influence the frequency and clinical manifestations of skin diseases. From a historical perspec-
tive, until recently, textbooks of dermatology did not focus on the often unique presentation of
skin diseases in people of color. However, there has been a recent paradigm shift with new
textbooks devoted exclusively to skin diseases in darker racial ethnic groups.

Accolades and congratulations to Drs. Diane Jackson-Richards and Amit G. Pandya for
they have edited a very special and unique Atlas for Skin of Color. Their work is a magnificent
display of clinical images and succinct discussions of skin diseases in this group of patients.

Atlas for Skin of Color will be an invaluable resource for Dermatologists, Internists, Family
Physicians and any clinician interested in the unique clinical presentations and manifestations
and treatment of skin diseases in darker racial ethnic groups.

Los Angeles, CA, USA Pearl E. Grimes, MD
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Preface

What is skin of color? The tent is large, encompassing many ethnic and racial groups, includ-
ing Asians, Hispanics, Middle Easterners, Native Americans, Pacific Islanders, and those of
African descent. Although these individuals characteristically have Fitzpatrick phototypes IV,
V, and VI, the range of skin tones is infinite, producing a spectrum of colors throughout the
world. In addition to skin tones, there is a wide range of hair textures, from thin, oily, and
straight to extremely curly, dry, and thick. Populations with brown and black skin are increas-
ing rapidly throughout the world. In the USA, this increase is occurring so rapidly that persons
with skin of color will comprise the majority of the population by 2050. As this change occurs,
there will be a need for more physicians and other healthcare providers to recognize the myriad
presentations of skin diseases in patients with skin of color. It is for this purpose that we have
produced this Atlas.

Many dermatologic conditions are seen more commonly in those with skin of color. In addi-
tion, skin disorders are often clinically different in this population. Furthermore, these patients
have unique responses to treatment which must be understood before embarking on a thera-
peutic plan. The presence of melanin and the unique reactivity of melanocytes are central to
these unique presentations and reactions. For example, dermatomyositis is usually apparent in
affected patients, due to the characteristic violaceous erythema on the face and hands. However,
this finding may be obscured by melanin in patients with skin of color, requiring clinicians to
use other clues to make the diagnosis. Similarly, lasers are quite useful for the treatment of
pigmentary disorders in light-skinned patients but can cause unacceptable hyperpigmentation,
hypopigmentation, or scarring in patients with skin of color. Certain disorders, such as skin
cancers, are less common in patients with skin of color but may have serious consequences.
These lesions can also be difficult to diagnose correctly or overlooked in pigmented skin due
to their unusual appearance or unusual location.

Atlas for Skin of Color addresses these issues by providing over 400 images to help the
reader understand the presentation of common skin disorders in pigmented patients. Each
chapter includes a succinct discussion of the etiology, epidemiology, clinical presentation, and
recommended treatment options for each disorder. It is our hope that this book will help physi-
cians and other healthcare providers to improve their ability to recognize and treat skin dis-
eases in patients with skin of color.

Detroit, MI, USA Diane Jackson-Richards, MD
Dallas, TX, USA Amit G. Pandya, MD
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Pigmentary Disorders



Vitiligo

Sharif Currimbhoy and Amit G. Pandya

Contents 1.1 Introduction
L1 INtroduction ............occcoeivieinieienineieiccnecseesee e 3
. Vitiligo is a chronic depigmenting skin disease that is caused

1.2 Clinical Features ..........c..cccoceceveinnennenneineineeneeeenene 4 . . .
by progressive autoimmune-mediated melanocyte destruc-

1.3 Diagnosis and Differential Diagnosis................................ 7 tion [1]. Although there is no predilection for skin type or

1.4 Histopathological Features ...................cccccoccovuorvuerrneennnn. 7 race, lesions in patients with skin of color are more visible

1.5 Natural History and Prognosis................cccccoeneneiencnnne. 7 and thus cause a higher impact on quality of life [1-3]. The
prevalence of vitiligo is estimated at 0.5-1 %, with half of

1.6 Treatment ...............ccccooviiiiiiiiiniiiiieccccne 7 patients presenting before the age of 20 and 95 % before the

References...............ccoooiiiiiiiiiiii 8 age of 40 [2]. The majority of cases of vitiligo are sporadic
in nature with a positive family history of vitiligo found in
20-30 % of the patients [2]. Although men and women are
affected by vitiligo at equal rates, there is a higher proportion
of women who seek treatment [2]. The psychological impact
of vitiligo can be severe, especially in patients with skin of
color, and includes depression, low self-esteem, fear of rejec-
tion, and a decreased quality of life [2, 4]. Although no incit-
ing factors for vitiligo have been confirmed, stress, skin
trauma, severe sunburn, pregnancy, and emotional stress
have been reported by patients as events which preceded the
onset of vitiligo [2, 5]. Early diagnosis and treatment should
be sought by patients and physicians to help maximize repig-
mentation [2].
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1.2  Clinical Features

Vitiligo is separated into two main variants, each with a dif-
ferent presentation and clinical course. Non-segmental vitil-
igo (NSV), also called generalized vitiligo, is the most
common form, seen in approximately 90 % of cases, and is
generally more rapidly progressive in its course than seg-
mental vitiligo [1]. Non-segmental vitiligo presents with
depigmented macules and patches that occur in a bilateral
distribution anywhere on the body but typically involves the
face, axillary regions, dorsal hands, fingers, and feet
(Fig. 1.1) [1-3]. Early lesions of vitiligo often have small
depigmented lesions around larger lesions (Fig. 1.2). New
areas of vitiligo commonly occur over joints particularly of
the hands, elbows, and knees. When depigmentation occurs
secondary to trauma or chronic pressure, it is known as the
Koebner phenomenon (Fig. 1.3) [3]. Occasionally, the depig-
mentation can have a transitional stage, known as trichrome
vitiligo, in which normal, hypopigmented, and depigmented
skin is present in the same location (Fig. 1.4).

Segmental vitiligo (SV) is less common than NSV and
typically begins at a younger age, with roughly 30 % of cases
presenting during childhood [1]. Segmental vitiligo is char-
acterized by unilateral or localized depigmentation that can
spread along the distribution of a dermatome or along
Blaschko’s lines (Figs. 1.5 and 1.6) [1-3]. Spread of SV to
the contralateral side of the body is rare, and lesions tend to
be more stable than those of generalized vitiligo [3].

Fig.1.1 Bilateral vitiligo in a
Hispanic male

Fig.1.2 Vitiligo of the forearm in a Hispanic female
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Fig. 1.3 Vitiligo of the back in a South Asian boy demonstrating the
Koebner phenomenon after a scratch

Fig.1.5 Segmental vitiligo of the neck in a South Asian female

lea

Fig.1.4 Trichrome vitiligo on the arm of an African American female

Fig. 1.6 Segmental vitiligo of the left upper eyelid in an African
American male
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Fig. 1.7 Extensive vitiligo in a Filipino male with retention of hair
pigment

Fig. 1.8 Leukotrichia in a patch of vitiligo in a Hispanic male

In both segmental and non-segmental vitiligo, retention
of hair pigment is a good prognostic sign (Fig. 1.7), whereas
leukotrichia can be seen in areas of depigmentation and sig-
nifies a poorer prognosis regarding the prospects of repig-
mentation of that area (Fig. 1.8) [2]. In aggressive forms of
vitiligo, patients may develop extensive depigmentation,
covering the majority of their body surface area (Fig. 1.9).

Fig.1.9 Severe bilateral vitiligo in an African American male
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1.3  Diagnosis and Differential Diagnosis

A diagnosis of vitiligo can usually be made simply by clini-
cal examination, although the use of Wood’s lamp may be
used in patients with Fitzpatrick skin types I-III to highlight
areas of depigmentation. The differential diagnosis for vitil-
igo includes tinea versicolor, pityriasis alba, post-
inflammatory  hypopigmentation, idiopathic  guttate
hypomelanosis, nevus depigmentosus, halo nevus, and pie-
baldism [1, 2].

1.4  Histopathological Features

Histologic examination of the skin from a lesion of vitiligo
reveals lack of melanocytes, often with a sparse infiltrate of
lymphocytes [2]. Immunohistochemical stains can be done,
which reveal the absence of melanocytes in the depigmented
lesion with large, sometimes vacuolated, melanocytes at the
edges of the lesion, often with melanin granules still present
within keratinocytes [2].

1.5 Natural History and Prognosis

The disease course of NSV is typically progressive, although
the time frame and areas of spread are difficult to predict. As
mentioned previously, areas with frequent trauma or pres-
sure, such as the dorsal hands, waist, elbows, knees, and dor-
sal feet, have a higher chance of depigmentation and are
common areas of involvement.

Segmental vitiligo tends to be more stable in its disease
course, with rare spread to other distal body regions outside
of the affected dermatome or Blaschko’s lines [1, 2].

Thyroid dysfunction, hypothyroidism or hyperthyroid-
ism, may be found in up to 18 % of patients, and screening is
recommended for new patients [2]. Other less commonly
associated autoimmune conditions seen in patients with non-
segmental vitiligo include alopecia areata, psoriasis, perni-
cious anemia, diabetes mellitus type 1, and rheumatoid
arthritis [2].

1.6 Treatment

Treatment options for vitiligo include both topical cortico-
steroids and immunomodulators, phototherapy with pso-
ralen and ultraviolet A radiation (PUVA), narrowband
ultraviolet B (NBUVB), and surgical modalities. The expec-
tations for repigmentation should be discussed with patients,
as all therapies require a long-term commitment and strict
adherence to the treatment protocol. Potent topical cortico-
steroids are an effective therapy and have been shown to
achieve greater than 75 % repigmentation in 56 % of patients
with long-term use [1, 2]. Phototherapy with NBUVB,
administered two to three times a week on alternating days,
has been shown to achieve more than 75 % repigmentation
in 63 % of patients after 1 year of treatment (Fig. 1.10).
NBUVB has been shown to be superior to PUVA therapy
with less side effects and is thus the treatment of choice for
most patients [1]. Patients with skin of color, recent onset of

Fig. 1.10 Vitiligo of the right knee in a Hispanic female with repig-
mentation from phototherapy
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Fig. 1.11 Vitiligo of the right cheek in an African American female
before depigmentation therapy

disease, and lesions on the face and trunk tend to respond
best to phototherapy [2, 6]. Topical immunomodulators
such as tacrolimus and pimecrolimus have a lower side
effect profile than topical corticosteroid, although repig-
mentation with these therapies is mainly seen on the head
and neck with repigmentation rates ranging from 26 to
72.5 % [2]. Surgical modalities with transplantation of unaf-
fected skin to vitiliginous areas with punch grafting, epider-
mal blister grafting, split-thickness grafting, or autologous
melanocyte suspension transplanting can be used for
patients with stable vitiligo that is unresponsive to other
therapies [2, 6]. Local treatment with topical monobenzyl
ether of hydroquinone can be used in patients with severe
depigmentation (>50 %) in order to achieve a more even
appearance of the skin (Figs. 1.11 and 1.12) [2, 7].
Depigmentation treatment is more commonly used in
patients with skin of color over areas that are visible to the
public, such as the face and distal extremities [7].

Fig. 1.12 Vitiligo of the right cheek in an African American female
after depigmentation therapy
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Post-inflammatory Hypopigmentation

Shauna Goldman and Amit G. Pandya

Contents 2.1  Introduction
2.1 INtroduction.............cccoeveveeuinieieniniecineieeeceeeeeeeenene 9
2.2 Clinical FEAtUres ............occcoooersersrsscorsiessiersiossiesse 10 Post-inflammatory hypopigmentation is the partial to total
. . loss of melanin following cutaneous inflammation or trauma.
2.3 Natural History and Prognosis .............cccccoconivcnennenne. 11 . . . .
This very common acquired pigmentary disorder can be a
2.4 Histopathological Features...............ccccceceovninecneinnnne 11 sequela of numerous conditions, including inflammatory
2.5 Diagnosis and Differential Diagnosis................cooo..cc........ 11 skin diseases, infections with cutaneous involvement, and
2.6 Treatment............cccoocoeiminiininiiniiieiiieeeee e 12 therapeutic interventions [1]. Post-inflammatory hypopig-
mentation affects all types of skin without gender predilec-
RefErenCes ...........ccoocvviiiiiieiieeee ettt 12 tion [2]. In patients with skin of color, the contrast between
the normal and hypopigmented skin may be especially prom-
inent, often causing significant concern and distress, poten-
tially more so than the condition which preceded it [3, 4].
Normal skin pigmentation relies on the production of
melanin by melanocytes at the epidermal-dermal junction
and the transfer of that melanin to surrounding keratinocytes.
Post-inflammatory hypopigmentation likely reflects altera-
tions to the constitutive melanocyte function by inflamma-
tory mediators, cytokines, and growth factors at the
epidermal-dermal junction [4, 5]. For example, interleukin 1
(IL-1), IL-6, and tumor necrosis factor-alpha (TNF-a) are
molecules produced during common inflammatory dermato-
ses which have been demonstrated to inhibit proliferation
and melanogenesis by human melanocytes in vitro [4, 5].
The response of an individual’s melanocytes to the chemical
milieu at the epidermal-dermal junction may be genetically
determined [1].
S. Goldman, BS * A.G. Pandya, MD (<)
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2.2  Clinical Features

In general, the lesions of post-inflammatory hypopigmenta-
tion are circumscribed macules or patches with sharp to
feathered margins (Figs. 2.1, 2.2, 2.3 and 2.4) [1, 2, 6].
Additional clinical features such as the color, distribution,
and arrangement of lesions correspond to the type and sever-
ity of the inciting cutaneous disorder. For example, mild
atopic dermatitis may be followed by slightly hypopigmented
lesions [1], whereas complete loss of pigmentation often

Fig. 2.1 Hypopigmented mycosis fungoides of the calf in an African
American female

Fig.2.2 Hypopigmented mycosis fungoides of the thighs in an African
American female

occurs in patients with discoid lupus erythematosus (Fig. 2.5)
[2]. Likewise, the distribution and arrangement of these
lesions depend on the configuration of the original inflamma-
tion or trauma. The post-inflammatory hypopigmentation of
psoriasis, for example, takes the shape, distribution, and
arrangement of the psoriasis lesions [2]. Similarly, post-
inflammatory hypopigmentation secondary to lichen striatus
appears in the same linear distribution as the primary inflam-
matory disorder (Fig. 2.6) [1, 2]. Depending on the original
condition, the loss of pigmentation may become evident

Fig.2.3 Sarcoidosis on the arm of an African American female

Fig. 2.4 Hypopigmentation from seborrheic dermatitis in an African
American female
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Fig. 2.5 Depigmentation from discoid lupus erythematosus in an
African American female

Fig. 2.6 Hypopigmentation from lichen striatus in an African
American boy

during the active inflammation or over weeks to months fol-
lowing its resolution [6]. Despite the significant cosmetic and
psychological concerns associated with post-inflammatory
hypopigmentation, the lesions themselves are typically
asymptomatic [1, 3].

2.3  Natural History and Prognosis

The clinical course of post-inflammatory hypopigmenta-
tion is largely dependent upon the inflammatory or trau-
matic process which preceded it. In most cases, the natural

history of the lesions is characterized by improvement with
time, especially when the primary process is promptly
identified and treated. For example, post-inflammatory
hypopigmentation due to mild atopic dermatitis may
resolve within weeks to months, whereas cutaneous inflam-
mation caused by discoid lupus erythematosus may leave
severe hypopigmentation which may take years to resolve
[1, 2]. Exposure to ultraviolet radiation, natural or artificial,
can hasten repigmentation of lesions. When the inciting
cutaneous inflammation results in irreversible loss of mela-
nocytes, the post-inflammatory hypopigmentation can be
permanent. Post-inflammatory hypopigmentation can also
be a complication of dermatologic procedures, including
cryotherapy, laser resurfacing, chemical peels, and derm-
abrasion [1, 2].

24  Histopathological Features

Biopsy of lesions may be helpful in the diagnosis of post-
inflammatory hypopigmentation. Histopathological speci-
mens of the hypopigmented lesions typically demonstrate
decreased melanin in the epidermis [2]. Other nonspecific
findings may include the presence of melanophages in the
upper dermis and inflammatory infiltrate at the epidermal-
dermal junction [1, 2]. Additional histopathological evi-
dence, when present, may be useful for determining the
preceding clinical condition [1, 2].

2,5 Diagnosis and Differential Diagnosis

The diagnosis of post-inflammatory hypopigmentation
relies on a detailed history, as knowledge of any primary
cutaneous disorders, previous therapeutic interventions,
and other chemical exposures is crucial for a determina-
tion of the cause [1, 6]. While examination under Wood’s
lamp can be a useful diagnostic tool for evaluation of
hypopigmented lesions, this may not yield as much diag-
nostic information in patients with darker skin due to lack
of contrast between affected and normal skin [3]. Confocal
laser scanning microscopy can provide additional informa-
tion about the content and distribution of melanin at the
epidermal-dermal junction to determine the cause of the
hypopigmented macules [7]. Biopsy with subsequent his-
topathological analysis of the hypopigmented lesions and
surrounding normal skin is also a valuable aid in diagnosis,
especially for excluding sarcoidosis, mycosis fungoides,
and leprosy, which may present with hypopigmented mac-
ules (Figs. 2.1-2.3) [1, 2].
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The differential diagnosis of post-inflammatory hypopig-
mentation includes pityriasis alba, ash leaf macules of tuber-
ous sclerosis, chemical leukoderma from job-related
exposures, pityriasis versicolor, vitiligo, previous use of
intralesional or potent topical corticosteroids, progressive
macular hypomelanosis, leprosy, nevus depigmentosus,
extramammary Paget’s disease, mycosis fungoides, and sar-
coidosis [2, 6, 7].

2.6 Treatment

The identification and treatment of the inciting inflammatory
condition are the primary goals in the treatment of post-
inflammatory hypopigmentation. These lesions typically
demonstrate improvement with time; however, hypopigmen-
tation may persist long after the underlying condition has
been treated, especially in patients with skin of color [8, 9].
Topical administration of medium-potency corticosteroids
and tars is the appropriate first-line therapy to stimulate
melanogenesis [8]. Additional treatment strategies include
cosmetic camouflage application, topical or oral psoralen
plus UVA light (PUVA) therapy, narrowband UVB photo-
therapy (NBUVB), and excimer laser therapy [2-4, 8, 9].
Pimecrolimus 1 % cream has been shown to be efficacious in
restoring skin pigmentation in a pilot trial of African
American patients with post-inflammatory hypopigmenta-
tion secondary to seborrheic dermatitis [10]. Skin grafting

can be considered in the treatment of severe cases of post-
inflammatory hypopigmentation when there has been
complete destruction of melanocytes [1-3].
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3.1 Introduction

Pityriasis alba is a disorder of mild cutaneous inflammation
resulting in disordered pigmentation characterized by
hypopigmented macules, patches, and thin plaques with fine
scale [1, 2]. Rare in adults, it affects an estimated 5 % of the
pediatric population and is among the most common disor-
ders of hypopigmentation seen in children. While people of
all skin types are affected, it is more noticeable in those with
more darkly pigmented skin [2—4]. Given its asymptomatic
and generally limited nature, only a portion of individuals
with pityriasis alba seek treatment. In many cases, however,
areas of hypopigmentation are readily obvious and cause
considerable distress for patients and their parents [2].

Strongly associated with atopy [1, 5], pityriasis alba is con-
sidered a minor criterion for diagnosing atopic dermatitis [6].
While little is known regarding the underlying pathogenesis, the
decreased pigment of pityriasis alba is considered a post-
inflammatory phenomenon following a low-grade eczematous
reaction [1, 4]. Examination of the affected skin shows a
decrease in the number of melanosomes, a characteristic finding
in atopic dermatitis [7, 8]. Additionally, like atopic dermatitis,
pityriasis alba has been linked with a loss-of-function filaggrin
mutation. Given the integral role of filaggrin in the water-hold-
ing capacity of the stratum corneum, this explains xerosis as a
frequently associated feature of both conditions [9].

Other associations of pityriasis alba have been investi-
gated, with some sources suggesting that sun exposure hab-
its, personal hygiene, and/or nutritional deficiencies are
connected to the disease [1, 3, 5, 7]. While possible infec-
tious etiologies have also been implicated, none are as of yet
confirmed [1, 5].
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3.2 Clinical Features

The early lesions of pityriasis alba—mildly erythematous
slightly scaly thin plaques with ill-defined margins—are sel-
dom noticed. Instead, it is the resulting hypopigmented round to
oval areas that are generally of concern to patients [5]. Slightly
elevated with fine scale, plaques may be from 0.5 to 4 cm in
diameter and number from one to several lesions [1-3]. The
face, particularly the cheeks, is the most commonly involved
site in children [1], although the lateral arms, shoulders, neck,
and anterior thighs may also be affected (Figs. 3.1 and 3.2) [1-
5]. While uncommon, widespread involvement may occur [5].
The lesions of pityriasis alba are typically asymptomatic, only
occasionally associated with mild pruritus [2—4].

Fig.3.2 Pityriasis alba on the arm of a Hispanic girl

Fig.3.1 Pityriasis alba on the face of a Hispanic girl
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3.3  Natural History and Prognosis

If untreated, pityriasis alba tends to be a relatively chronic
condition with frequent relapses and a variable course.
Although the disease most often resolves spontaneously prior
to adulthood, repigmentation is a slow process that may take
months to years to resolve in entirety [2—-5]. Seasonal varia-
tion does occur, with plaques becoming more conspicuous in
summer months when the affected areas do not tan like sur-
rounding skin [1, 2]. In the dry winter months, plaques may
become scaly and inflamed [5]. Although chronic and often a
cosmetic burden, pityriasis alba is not associated with any
complications or permanent disfigurement [2-5].

3.4 Histopathological Features

While rarely obtained, biopsy of skin affected by pityriasis
alba shows a nonspecific picture consisting of spongiosis with
exocytosis, hyperkeratosis, and dermal perivascular lympho-
cytic infiltration [5, 7, 8]. In early stages, follicular plugging,
follicular spongiosis, and atrophic sebaceous glands may also
be seen [8]. The quantity of melanocytes observed varies by
report, with some sources suggesting fewer in number than
normal skin, similar to atopic dermatitis [8]. Other studies
indicate affected skin having a comparatively larger number of
melanocytes that also appear damaged by electron microscopy
[7]. Consistently, a reduced number of melanosomes are
observed in lesions of pityriasis alba [7, 8].

3.5 Diagnosis and Differential Diagnosis

The diagnosis of pityriasis alba is made clinically, although
certain laboratory tests (e.g., potassium hydroxide prepara-
tion) may be used to help differentiate it from other condi-
tions. Biopsy is seldom indicated, only in specific cases
when disorders such as sarcoidosis or mycosis fungoides
must be excluded. Pityriasis alba is commonly mistaken for
tinea versicolor and vitiligo [3, 7, 8]. In general, tinea versi-
color differs from pityriasis alba in that facial involvement is
less common; the hypopigmented lesions are smaller, more
numerous, and often coalescing; and potassium hydroxide
preparation is positive for yeast elements. Patches of vitiligo
are more sharply demarcated than the lesions of pityriasis
alba and completely lack scale and pigment [3]. Other

disorders of hypopigmentation that should be considered in
the differential diagnosis include follicular mucinosis, psori-
atic leukoderma, mycosis fungoides, nevus depigmentosus,
and nevus anemicus [3, 7, 8].

3.6 Treatment

Patients with pityriasis alba should be counseled that lesions
will slowly improve on their own with time. If mild inflamma-
tion is present, topical corticosteroids or calcineurin inhibitors
(i.e., 1 % pimecrolimus cream, 0.03 % or 0.1 % tacrolimus
ointment) may be used [2, 3]. Other sources suggest using
0.1 % tacrolimus and 0.0003 % calcitriol ointments in con-
junction [4]. Unfortunately, treatment of the hypopigmenta-
tion of pityriasis alba is difficult, and it has been shown that
topical steroids and emollients are of similar efficacy [2, 3].
With the risk for side effects from chronic corticosteroid use, it
is reasonable to treat only with lubrication and sun avoidance
to prevent darkening of the skin surrounding the affected areas.
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4.1.1 Epidemiology
The incidence of IGH in the population is about 80 % in
persons over 70 [5]. Although IGH is more common in
patients with advanced age, it has also been observed in
young adults [1]. IGH is observed in all races, though it is
more striking in individuals with darker skin [5, 6]. Female
incidence appears to be higher, but this could be due to the
fact that women are more likely to seek medical attention
for aesthetic reasons [5].
4.1.2 Etiology
The etiology and pathogenesis of IGH are unknown. IGH
has been hypothesized to be UV-induced, as it most com-
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4.2 Clinical Features
4.2.1 Distribution and Arrangement

Clinically, IGH consists of small hypopigmented and depig-
mented macules which are sometimes porcelain white, with
discrete circumscribed borders (Figs. 4.1, 4.2, 4.3. 4.4, 4.5,
4.6, and 4.7). They are often scattered and usually observed
on the exposed areas of the upper and lower extremities;
however, they may appear on the face and neck. The macules
of IGH measure about 2—5 mm in size but can be larger [5].

Fig.4.3 IGH lesions on the shin of an African-American female

Fig. 4.4 IGH lesions on the posterior upper arm of an African-
American female

Fig. 4.2 Multiple lesions of IGH on the lower extremities of an
African-American female
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Fig.4.5 IGH lesions on the dorsal forearm of a Latin American male

Fig.4.6 Two lesions of IGH on the calf of a Filipino female

Fig. 4.7 Multiple lesions of IGH on the legs of an African-American
female

4.3  Natural History and Prognosis

Once present, the macules of IGH may grow slightly but do
not usually change much in size. The lesions do not coalesce
and their surface is smooth but not atrophic. No spontaneous
re-pigmentation has been observed [4, 5].

4.4 Histopathological Features

The main histological feature is variable loss of melanin
granules in epidermal keratinocytes. A decrease in the abso-
lute number of melanocytes is also observed [4, 7]. Other
histopathological findings include hyperkeratosis and epi-
dermal atrophy, including flattening of the rete pegs [4].

4.5 Diagnosis and Differential Diagnosis
IGH can mimic several skin disorders of pigmentation. The
differential diagnosis includes post-inflammatory hypopig-
mentation, vitiligo, lichen sclerosis, pityriasis lichenoides
chronica, pityriasis alba, atrophie blanche, leprosy, leuko-
derma following PUVA therapy, and confetti-like lesions
of tuberous sclerosis. In the neoplastic category, the dif-
ferential diagnosis includes hypopigmented mycosis fun-
goides, disseminated hypopigmented keratoses following
PUVA therapy, and achromic verruca plana with the latter
two entities forming papules to help distinguish them from
IGH [5, 8].

4.6 Treatment

IGH does not require treatment. Patients who seek the atten-
tion of a dermatologist may choose to explore therapy for
aesthetic or cosmetic reasons after being reassured of the
benign nature of this condition.

Multiple therapies are available all with variable success
rates of achieving the patient’s desired re-pigmentation.
These include cryotherapy, superficial dermabrasion, topi-
cal retinoids, fractional carbon dioxide lasers, intralesional
corticosteroids, and topical tacrolimus and pimecrolimus
[2,3,6,9].
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5.1 Introduction

Post-inflammatory hyperpigmentation is an unfortunate con-
sequence of many dermatologic processes (especially those
resulting in inflammation or trauma to the skin). It arises with-
out gender predilection and in all skin types but is particularly
prominent and longer lasting in patients with skin of color
(Fitzpatrick skin type IV-VI) including, but not limited to,
African-Americans, Asians, Native Americans, and Hispanics.

Post-inflammatory hyperpigmentation has two major eti-
ologies. When inflammation damages the basal keratino-
cytes, a large amount of melanin is released into the dermis
and engulfed by macrophages, creating a characteristic blue-
gray color at the site of injury that may be long lasting. An
epidermal response orchestrated by inflammatory mediators
such as prostaglandins and leukotrienes causes an increase in
synthesis of melanin by melanocytes and subsequent transfer
to keratinocytes [1].

Epidemiological studies show that post-inflammatory
hyperpigmentation is the third most common reason for
which African-Americans present to a dermatologist [2]. In
comparison, dyschromia is a much less frequent cause for
dermatologic visits by Caucasian patients [3]. Post-
inflammatory hyperpigmentation can be a cause of signifi-
cant, lingering concern in patients with skin of color. When
managing such patients, dermatologists should focus on
treating the inciting inflammatory condition but also address
the resulting pigment alteration; otherwise, the patient will
likely consider the treatment to be inadequate [4, 5].

Post-inflammatory hyperpigmentation may be the end
result of many inflammatory conditions, including allergic
reactions, papulosquamous diseases, infections, and burns
[6]. In patients with skin of color, however, acne is the most
common cause of post-inflammatory pigmentation [7, §8].
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5.2 Clinical Features

Post-inflammatory hyperpigmentation appears as macules
or patches in the distribution of the original inflammatory
dermatosis or injury. Superficial deposition of melanin
within the epidermis produces a well-circumscribed tan or
light brown appearance while deeper deposition of melanin
within the dermis will create macules or patches that appear
poorly circumscribed and dark brown to blue-gray
(Figs. 5.1, 5.2, 5.3, 54, 5.5, 5.6, 5.7, 5.8, and 5.9) [1].
Wood’s lamp examination may accentuate the borders of
hyperpigmentation in the epidermal variant while the bor-
ders of dermal hyperpigmentation remain vague [9]. Post-
inflammatory hyperpigmentation typically lacks associated
symptoms or systemic findings aside from cosmetic or psy-
chosocial concern.

Fig.5.2 PIH from lesions of pemphigus vulgaris in an AA male

Fig.5.1 PIH of the back from acne vulgaris in an AA male

Fig.5.3 Post-inflammatory hyper- and hypopigmentation from lesions
of pemphigus vulgaris in a Hispanic male
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Fig.5.4 PIH after urticarial vasculitis on the trunk of an AA female

Fig.5.7 PIH from EKG leads in a Hispanic girl

Fig.5.5 PIH after a drug eruption in an AA female

Fig.5.6 PIH from lesions of mycosis fungoides in an AA male

Fig.5.8 PIH after a burn in an AA female
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Fig.5.9 PIH of the leg from lichen simplex chronicus in an AA female

5.3  Natural History and Prognosis
Post-inflammatory hyperpigmentation appears after an
inflammatory process or trauma to the skin. Dermal hyper-
pigmentation may take years to fade, whereas epidermal
hyperpigmentation fades in weeks to months. Post-
inflammatory hyperpigmentation is not life threatening, but
patients may have significant psychosocial distress from the
cosmetic disfigurement [1]. Finally, the underlying disorder
must be treated to prevent new areas of hyperpigmentation
from developing [1].

5.4  Histopathological Features

Post-inflammatory hyperpigmentation is characterized histo-
logically by increased epidermal melanin [10]. A sparse
superficial perivascular infiltrate with melanophages may be

seen in the dermis. Staining with Fontana-Masson may help
identify melanin in the dermis or epidermis [1]. Basal cell
vacuolization and band-like deposition of mucin have also
been observed [1, 10].

5.5 Diagnosis and Differential Diagnosis
Diagnosis of post-inflammatory hyperpigmentation is fairly
straightforward, especially if there is a history of a prior
inflammatory dermatosis or injury to the affected area.
Diagnosis may be obscured if the cause was so transient
or mild that it was unnoticed by the patient [9]. Thorough
history and physical exam of the skin aided by Wood’s
lamp or skin biopsy may be beneficial in confirming the
diagnosis. The differential diagnosis includes melasma,
fixed drug eruption, macular amyloid, tinea versicolor,
drug-induced hyperpigmentation, and bruising [1, 9, 10].
Hyperpigmentation from medications such as tetracycline,
antimalarials, bleomycin, arsenic, and doxorubicin should
also be considered [10].

5.6 Treatment

Treatment of post-inflammatory hyperpigmentation can be
challenging. Control of the underlying injurious process is
critical to prevent new areas of hyperpigmentation. Daily
photoprotection with a broad-spectrum sunscreen with sun
protection factor (SPF) of 30 or greater as well as appropri-
ate sun avoidance and use of sun protective clothing should
be emphasized to help fade hyperpigmentation and prevent
UV-induced darkening.

Topical agents are most useful for patients with an epider-
mal component to their hypermelanosis [9]. Hydroquinone
in concentrations ranging from 2 to 4 % is a helpful initial
treatment and may be more effective when used in combina-
tion with a mild corticosteroid and/or keratolytic such as
tretinoin. Daily use of such combination creams may be irri-
tating to the skin, leading to further pigmentation [9].
Additionally, photoprotection is critical to prevent repigmen-
tation. Other reported treatments for post-inflammatory
hyperpigmentation include azelaic acid, kojic acid, vitamin
E, vitamin C, arbutin, bearberry extract, benzoquinone,
chemical peels, laser, and various combinations of these
interventions [1, 7, 10].

Unfortunately, while many treatment modalities may be
helpful in diminishing the appearance of epidermal hyper-
pigmentation, they are often ineffective in dermal hypermel-
anosis. While the passage of time usually helps the
appearance of dermal pigmentation, camouflage cosmetics
may be of some use to these patients [1].
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6.1 Introduction

Melasma, also known as chloasma or mask of pregnancy,
is a common acquired disorder of symmetrical hyperpig-
mentation. It affects both genders but appears most com-
monly in females, especially Fitzpatrick skin phototypes
I and IV residing in areas with significant ultraviolet
light exposure [1]. Melasma affects all types of skin,
especially skin of color, and has been described in indi-
viduals of Latino, Arab, Southeast Asian, Ethiopian,
Lebanese, African-American, South African, East Asian,
South Asian, Egyptian, Iranian, Turkish, and French
descent [1-8]. Though melasma is usually asymptomatic,
cosmetic disfigurement caused by this disorder signifi-
cantly affects quality of life.

The prevalence of melasma in the general population is
not well known. Studies have reported a prevalence of 8.8 %
in Hispanic females in Texas [1]. A study from Guerrero,
Mexico, reported a prevalence of 6 % among women in rural
areas and 4 % in urban areas [9].

The exact etiology of melasma is unknown, but it is
thought to be caused by an increase in biological activ-
ity of melanocytes rather than an increase in melanocyte
number [1]. Resulting hypermelanosis can be due to
increased epidermal melanin or both increased epider-
mal melanin and deposition of melanin in the dermis [1].
Established risk factors include darker skin phototypes,
genetic predisposition, exposure to ultraviolet light, preg-
nancy, and exogenous hormones such as hormone replace-
ment therapy or oral contraceptives [1]. Ultraviolet light
exacerbates melasma, likely due to upregulation of mela-
nocyte-stimulating cytokines like interleukin-1, endo-
thelin-1, alpha-melanocyte-stimulating hormone, and
adrenocorticotropic hormone [1]. The effects of hormones
on melasma are unclear, though pregnancy and oral con-
traceptive use have both been associated with the onset or
worsening of melasma.
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6.2  Clinical Features

Melasma presents as light brown to dark muddy brown or
gray-brown macules and patches on sun-exposed areas of the
face, particularly the forehead, malar regions, upper lip, and
chin (Figs. 6.1,6.2,6.3,6.4, 6.5, 6.6, and 6.7). The color may
be uniform or inhomogeneous. Lesions have irregular bor-
ders and are limited to sun-exposed skin. Melasma can be
divided into centrofacial, malar, and mandibular types, based
on the distribution of lesions. The centrofacial pattern is the
most common, observed in about two-thirds of affected indi-
viduals, and manifests as lesions on the forehead, nose,
upper lip, chin, and medial cheeks [1]. The malar pattern
consists of lesions on the cheeks and nose, and the mandibu-
lar pattern is characterized by lesions on the ramus of the
mandible (Fig. 6.8) [1]. Individuals often exhibit a mixed
pattern of distribution. Melasma has also been described on
the neck and arms [1]. Melasma typically lacks associated
symptoms or systemic findings.

Fig.6.1 Melasma of the cheek in a Hispanic female

Fig.6.2 Melasma of the forehead in a Hispanic female

Fig.6.3 Melasma of the cheek in a Hispanic female
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Fig.6.6 Mild melasma of the cheek and upper lip in a Hispanic female

Fig.6.4 Melasma of the forehead in a Hispanic female

Fig.6.5 Melasma of the right cheek in a Hispanic female Fig.6.8 Melasma of the upper lip and mandibular region in a Hispanic female
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6.3  Natural History and Prognosis

Melasma develops gradually but can evolve rapidly over
weeks, particularly after exposure to sunlight, during preg-
nancy, or after initiation of hormone therapy [1]. Lesions can
resolve spontaneously over months, after delivery, or after
cessation of exogenous hormones, depending on the circum-
stance. However, melasma often lasts for many years, long
after pregnancy is over. This disorder can recur with subse-
quent pregnancies [1].

6.4  Histopathological Features

Melasma has two histopathological patterns. The epidermal
form is characterized by melanin deposition in the basal and
suprabasal layers and highly dendritic melanocytes full of pig-
ment [1]. The dermal form consists of superficial and perivascu-
lar melanophages in the dermis with less prominent epidermal
pigmentation [1]. Electron microscopy demonstrates highly
melanized stage IV melanocytes [1]. Wood’s lamp examination
may show marked accentuation of hyperpigmented lesions, cor-
relating with the epidermal histopathological pattern. More
recent studies have shown that apparent epidermal melasma
identified by Wood’s lamp examination often demonstrates sig-
nificant dermal melanin on histopathology, helping to explain
the recalcitrant nature of this disorder [1].

6.5 Diagnosis and Differential Diagnosis

A careful medical history and examination of the skin
including Wood’s lamp examination are helpful in making
the diagnosis of melasma. Skin biopsy can be utilized in dif-
ficult cases. The differential diagnosis of melasma includes
post-inflammatory hyperpigmentation, solar lentigines,
ephelides, drug-induced hyperpigmentation, actinic lichen
planus, facial acanthosis nigricans (Fig. 6.9), frictional mel-
anosis, acquired bilateral nevus of Ota-like macules (Hori’s
nevus), nevus of Ota, poikiloderma of Civatte, cutaneous
lupus erythematosus, photosensitivity reaction, skin infec-
tion, and atopic dermatitis [1]. Unlike most of these diagno-
ses, melasma is not usually associated with inflammation.

Fig.6.9 Acanthosis nigricans mimicking melasma in an AA female
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6.6 Treatment

Although melasma is asymptomatic, treatment is important,
as this disorder has been shown by the Melasma Quality of
Life scale (MELASQQOL) to have profoundly negative psy-
chological and emotional effects [1, 7]. Treatment options
for melasma include depigmenting agents, topical retinoids,
topical steroids, chemical peels, laser, and light therapies
[8, 10]. Topical combination therapies have been found
to be more effective than monotherapy, particularly triple
combination therapy consisting of hydroquinone, tretinoin,
and fluocinolone acetonide [8, 10]. Side effects are usually
mild and include irritation, dryness, burning, and erythema
of the skin. Kojic acid, isopropylcatechol, N-acetyl-4-
cysteaminylphenol, and flavonoid extracts have been inves-
tigated as hypopigmenting agents but have not been shown
to be superior to creams containing hydroquinone [8, 10].
Chemical peels, laser therapy, and intense pulsed light
have been used but yield unpredictable results and also an
increased risk of irritation and post-inflammatory hyperpig-
mentation [8, 10]. Risk of post-inflammatory hyperpigmen-
tation is especially high in skin of color. Most importantly in
the treatment of melasma, all patients should be encouraged
to avoid the sun as much as possible and use broad-spectrum
sunscreen regularly, as ultraviolet and visible light can exac-
erbate melasma. Furthermore, sunscreen enhances the effect
of hydroquinone therapy [8]. In general, melasma treatment
is determined on an individual basis, and long-term remis-
sion can be difficult to achieve.
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ground, whereas prepubertal EDP occurs more often in
Caucasians [2].
7.1.2 Etiology
There is no clearly defined etiology for ashy dermatosis;
however, there have been reports of association with intra-
venous X-ray contrast media, exposure to pesticides, and
whipworm infection in HIV patients. Oral ingestion of
ammonium nitrate, ethambutol, penicillins, and benzodi-
azepines and contact with chlorothalonil, a fungicide, have
also been associated with EDP [3, 4]. One possible
pathomechanism is an abnormal immune response to MHC
class II molecules (HLA-DR) and intercellular adhesion
molecules; however, further research into this potential
etiology is needed [5].

A. Wang, BS * A.G. Pandya, MD (<)

Department of Dermatology,

University of Texas Southwestern Medical Center,

5323 Harry Hines Boulevard, Dallas, TX 75390, USA

e-mail: ryan.thorpe @utsouthwestern.edu;

amit.pandya@utsouthwestern.edu

D. Jackson-Richards, A.G. Pandya (eds.), Dermatology Atlas for Skin of Color, 33

DOI 10.1007/978-3-642-54446-0_7, © Springer-Verlag Berlin Heidelberg 2014


mailto:ryan.thorpe@utsouthwestern.edu
mailto:amit.pandya@utsouthwestern.edu

34 A.Wang and A.G. Pandya

7.2  Clinical Features
7.2.1 Distribution and Arrangement

EDP can present as blue-gray macules with an active
erythematous border, most commonly located on the trunk
and proximal extremities and less commonly on the neck and
face. Over time, the patches progressively increase in number
and lose their active borders, presenting as symmetrically
distributed ashy-gray to blue-brown patches with ill-defined
borders (Figs. 7.1, 7.2, 7.3, 7.4, and 7.5). The patches often
present as circular, oval, or polycyclic lesions that spare the
palms, soles, scalp, nails, and mucous membranes. EDP is
occasionally pruritic but is usually asymptomatic [1, 4, 6, 7]
(Figs. 7.6,7.7,7.8, and 7.9).

Fig.7.2 Erythema dyschromicum perstans on the neck and chest of a
South Asian female

Fig. 7.3 Erythema dyschromicum perstans on the abdomen of a
Hispanic male

Fig. 7.1 Erythema dyschromicum perstans on the neck of a South
Asian female

Fig.7.4 Mild erythema dyschromicum perstans on the arms of a South
Asian female



7 Ashy Dermatosis (Erythema Dyschromicum Perstans) 35

Fig.7.5 Erythema dyschromicum perstans on the trunk of a Hispanic
boy (Courtesy Dr. Nnenna Agim)

N Fig.7.7 Erythema dyschromicum perstans on the neck of a Hispanic
female (Courtesy Dr. Lu Le)

Fig.7.6 Erythema dyschromicum perstans on the trunk of a Hispanic
female (Courtesy Dr. Lu Le)
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Fig.7.8 Erythema dyschromicum perstans on the neck and chest of an
Asian female (Courtesy Dr. Lu Le)

Fig. 7.9 Erythema dyschromicum perstans on the arms of an Asian
female (Courtesy Dr. Lu Le)

7.3  Natural History and Prognosis

EDP is a chronic disorder with insidious onset. Often it starts
as small pigmented macules with a diameter of a few milli-
meters, gradually increasing in number and size over a period
of a few weeks extending peripherally to form converging
patches. In children, these hyperpigmented patches are more
likely to resolve over time compared to their adult counter-
parts [7].

7.4 Histopathological Features

The most common histopathological features of active EDP
lesions are a noticeable mononuclear cellular infiltrate and
melanophages in the upper dermis, basal layer vacuolization,
necrotic keratinocytes in the basal layer, edema of dermal
papillae, pigment incontinence, and a dermal perivascular
lymphocytic infiltrate. Chronic lesions that have lost their
erythematous border have more pronounced pigment incon-
tinence, more melanophages, and a variable amount of cel-
lular infiltrate and vacuolization of the basal cell layer [6, 8].

7.5 Diagnosis and Differential Diagnosis

A detailed history and physical exam is crucial for the diag-
nosis of EDP as it is often a diagnosis of exclusion. A char-
acteristic pattern and timeline of lesions as well as typical
lesions in an asymptomatic patient combined with a lack of
clear cause points to a diagnosis of EDP. A biopsy should be
done to confirm the diagnosis. Although the histopathology
of EDP is not pathognomonic, it helps differentiate EDP
from other similar skin dermatoses.

The most frequent disorder which can be confused with
EDP is lichen planus pigmentosus (LPP), which can also
mimic EDP histologically. However, LPP presents as
brownish-black macules or patches without active borders
in flexural folds and exposed skin, whereas EDP has ery-
thematous borders in early lesions and prefers sun-pro-
tected areas [4].

EDP can also resemble a lichenoid drug eruption, late
pinta, Addison’s disease, melasma, confluent and reticulate
papillomatosis, hemochromatosis, and macular amyloidosis,
all of which have characteristic findings distinguishing them
from EDP [4, 6, 9].
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7.6 Treatment

There is no established therapy for EDP. Many treatments
have been attempted, including hydroquinone, topical ste-
roids, antibiotics, griseofulvin, and tretinoin; however, few
have been effective. The use of lasers has also been sug-
gested but not proven [4, 6, 9].

Clofazimine and dapsone may have a beneficial effect on
EDP. Clofazimine’s clinical efficacy may be attributed to its
tendency to pigment the skin overall, thus obscuring the
lesions of EDP. It may also work through its anti-inflammatory
actions, which have been reported to cause a noticeable
decline in the expression of an inflammatory adhesion anti-
gen and major histocompatibility complex class II molecules
(HLA-DR) [4]. Dapsone’s efficacy may be due to its ability
to suppress neutrophilic and lymphocytic inflammation and
regulate immune responses, although its efficacy is still dis-
puted [4, 6].
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8.1 Introduction

Exposure to a variety of pharmacologic agents can result
in pigmentary changes involving the skin, nails, hair, and
mucous membranes. Although typically benign, the
hyperpigmentation, hypopigmentation, or dyspigmenta-
tion that results can have a profound psychological
impact on those affected, particularly in individuals with
darker skin [1].

8.1.1 Epidemiology

The incidence of drug-induced pigmentation is dependent on
the inciting agent. It is estimated that medications account
for 1020 % of all cases of acquired hyperpigmentation.
While these changes may occur in individuals of any ethnic
background, hypomelanosis and hyperpigmentation are seen
more commonly in those with darker skin [1]. There are no
reported differences in the prevalence of drug-induced dys-
chromia between males and females, and it occurs in persons
of all ages.

8.1.2 Etiology

The main causes of drug-induced dyschromia are cytotoxic
drugs, antimalarials, amiodarone, tetracyclines, psychotro-
pic drugs, nonsteroidal anti-inflammatory drugs, and heavy
metals [2].
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Several mechanisms are responsible for the pathogenesis of
drug-induced pigmentation, and these vary depending on the
offending agent. Often, the cause of drug-induced dyschromia
is the accumulation of melanin after nonspecific cutaneous
inflammation, with or without an accompanying increase in
melanocytes. Other mechanisms include drug or drug metabo-
lite deposition in the epidermis and dermis, drug-induced syn-
thesis of special pigments, and iron deposits following damage
to vessels in the dermis [2]. Sun exposure is often an exacerbat-
ing factor in drug-induced pigmentation via the stimulation of
melanin production or transformation of the offending drug
into more visible particles [2].

8.2 Clinical Features

8.2.1 Distribution and Arrangement
Each offending drug typically induces pigmentation in a
characteristic distribution and arrangement:

1. NSAIDs typically cause dyspigmentation on the extrem-
ities, trunk, and mucous membranes that may or may not
be exacerbated by sun exposure (Figs. 8.1 and 8.2) [2].

2. The lesions caused by antimalarials initially appear as
oval macules that progressively coalesce into large
patches, with pigmentation of the nails; lower extremi-
ties, particularly the pre-tibial areas; and head, and,
rarely, the mucous membranes.

3. Drugs such as amiodarone, daunorubicin, gold, metho-
trexate, psoralens, and 5-fluorouracil tend to result in a
patchy dyspigmentation in sun-exposed areas such as
the face, neck, chest, upper back, and distal extremities.

4. Amiodarone tends to cause a blue-gray or purple color-
ation of sun-exposed skin.

5. Zidovudine may cause a diffuse blue pigmentation of
the nail with transverse or longitudinal banding that
begins in the proximal nail bed.

6. Four patterns of minocycline-induced dyspigmentation
exist: (1) blue-black macules localized to scars and post-
inflammatory sites; (2) blue-gray macules on the lower
extremities, particularly the anterior shins; (3) a general-
ized brown hyperpigmentation most prominent on

10.

11.

12.

13.

14.

sun-exposed areas; and (4) hyperpigmentation of the
vermilion border of the lower lip [2].

. While tetracycline-induced pigmentation is also seen in sun-

exposed areas, it is also found in acne scars, sites of previous
inflammation, mucous membranes, and internal organs.
Chemotherapeutic agents cause pigmentation that is
photosensitive and may be generalized or diffuse and
may include the hair, nails, and mucous membranes:

(a) Nail changes caused by cyclophosphamide, cispla-
tin, doxorubicin, idarubicin, fluorouracil, bleomy-
cin, docetaxel, dacarbazine, and hydroxyurea
manifest as transverse or longitudinal pigmented
bands or diffuse pigmentation (Fig. 8.3).
Bleomycin characteristically results in a specific
flagellated pigmentation (Fig. 8.4).

Imatinib, a tyrosine kinase inhibitor, may cause
reversible, dose-related, generalized or localized
hypopigmentation and, rarely, hyperpigmentation.
In addition to causing repigmentation of gray hair,
imatinib has recently been reported to result in the
development of gray hair in an African-American
patient [3].

Dyschromia induced by psychotropic drugs typically
occurs on sun-exposed areas, sparing the mucous mem-
branes, and may involve the nail beds. In particular,
chlorpromazine and tricyclic antidepressants cause a
violet, metallic discoloration and a blue-gray slate pig-
mentation on sun-exposed areas, respectively.

Gold salts result in a blue-gray color change on sun-
exposed areas that spares the mucous membranes and is
most prominent in the periorbital region.

If absorbed systemically, silver, commonly used in the
treatment of extensive burns, causes diffuse slate-gray
pigmentation of the skin, with sparing of the skin folds,
as well as the nails and mucous membranes [2].

Topical and injected corticosteroids may cause depig-
mentation of treated skin (Fig. 8.5).

Miscellaneous drugs can cause pigmentation in both
sun-exposed and sun-protected locations (Fig. 8.6).
Fixed drug eruptions may occur from a variety of medi-
cations, leaving hyperpigmentation which may last for
months (Figs. 8.7 and 8.8).

(b)

(©
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Fig. 8.4 Flagellate hyperpigmentation of the leg due to bleomycin in
an African-American female

Fig. 8.1 Hyperpigmentation due to etodolac in an African-American
female

, e =
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Fig. 8.2 Hyperpigmentation in sun-exposed skin due to piroxicam in r
an African-American female
Fig.8.5 Depigmentation of the foot and ankle after joint injection with

steroid in an African-American female. The patient also has telangiec-
tasias due to skin atrophy and migration of depigmentation along lym-
phatics. Incidental lesions of idiopathic guttate hypomelanosis on calf

Fig.8.3 Hyperpigmentation of the nails due to cyclophosphamide in a
Hispanic male
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Fig. 8.8 Hyperpigmentation due to fixed drug eruption from antima-
larial in an African-American female (Courtesy Dr. Henry Lim)

Fig. 8.6 Hyperpigmentation due to diltiazem in an African-American
female

Fig.8.7 Hyperpigmentation due to fixed drug eruption from ibuprofen
in an African-American male (Courtesy Dr. Henry Lim)
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8.3  Natural History and Prognosis
Drug-induced pigmentation usually has an insidious onset
with progressive worsening over months or years following
treatment initiation. While the skin changes typically fade
once use of the offending drug has been discontinued, recov-
ery back to a normal appearance of the skin is slow and, at
many times, incomplete [2].

8.4  Histopathological Features

In the majority of acquired pigmentation disorders, histologi-
cal examination reveals an increase in melanin. Contingent on
the offending drug, the histological findings may also show
characteristic patterns of melanin accumulation, distinctive
collections of pigment-laden macrophages in the dermis and
neighboring vessels and glands, or the presence of metal depo-
sition or unusual pigments within the dermis [2].

8.5 Diagnosis and Differential Diagnosis
Individuals presenting with acquired pigmentation should
raise suspicion for a drug-related etiology, especially when
the lesions are observed in sun-exposed skin and/or exhibit
atypical shades such as blue, gray, and purple. A patient his-
tory should reveal intake of a drug known to cause skin
changes with the onset of pigmentation coinciding with its
use. In addition, a physical exam demonstrating characteris-
tic distributions, patterns, and/or dyschromias and the lack of
an alternative interpretation of the findings point to a diagno-
sis of drug-induced pigmentation. Moreover, histological
examination may reveal characteristic findings consistent
with certain drugs, particularly in the case of heavy-metal
dyschromia. However, only improvement of the pigmenta-
tion once the suspected drug has been discontinued will con-
firm the diagnosis. A definitive diagnosis may prove daunting
as the pigmentation may persist after treatment termination
or cessation of treatment may not be an option [2].

Several conditions can mimic drug-induced pigmenta-
tion, the majority being endocrine or metabolic in origin.
The cutaneous changes of Addison’s disease manifest as a
diffuse, gray pigmentation of the skin, mucosa, skin folds,
and scar tissue. However, patients with this condition have
associated electrolyte abnormalities such as hyponatremia
and hyperkalemia as well as low serum cortisol levels and an
inappropriate response to a corticotrophin stimulation test.
Individuals afflicted with hemochromatosis or Wilson’s dis-
ease may have a generalized, blue-gray, metallic pigmenta-
tion, typically with an accompanying positive family history
and abnormal iron (elevated ferritin and trans-ferritin satura-
tionlevels) or copper (low serum copper or low ceruloplasmin)

studies, respectively. Vitamin deficiencies such as in nico-
tinic acid, a condition known as pellagra, and vitamin B12
may generate pigmentation aggravated by sun exposure [2].
Acanthosis nigricans, a marker of insulin resistance, appears
as dark velvety patches and plaques in intertriginous areas
and the neck and may be misdiagnosed as hyperpigmenta-
tion. Melasma, an acquired hypermelanosis of sun-exposed
areas, presents as hyperpigmented macules, particularly on
the face in women with darker skin [2].

8.6 Treatment

The most important element in the treatment of drug-induced
pigmentation is the identification and discontinuation of the
offending drug. However, this may not be an option as many
of these medications are part of a life-saving regimen, and the
pigmentation may be permanent or may not resolve com-
pletely. Since the majority of drug-induced dyschromia is pho-
tosensitive, avoidance of sun exposure, wearing protective
clothing, and the diligent application of sunscreen may aid in
avoiding or ameliorating skin changes. This is especially
applicable to individuals of color, as having naturally pig-
mented skin increases the risk of generating a melanin-
mediated pigmentation [2]. The utilization of depigmenting
agents, such as hydroquinone, has not proven to be very effica-
cious due to the typical deposition of the pigment in the dermis
[4]. Recent case reports have demonstrated that oral isotreti-
noin resulted in a dramatic improvement in minocycline-
induced hyperpigmentation in persons of color [5]. Also, the
use of vitamin C may prove beneficial as a prophylactic mea-
sure against dyspigmentation [5]. Pigmentation induced by
certain drugs, such as minocycline and amiodarone, has shown
promising results when treated with short-pulsed, pigment-
specific Q-switched lasers [4]. In general, these lasers are the
best types of lasers to treat patients with skin of color [6].
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9.1 Epidemiology and Etiology

Gougerot and Carteaud described confluent and reticulated
papillomatosis (CRP) in 1927. The onset of CRP is soon
after puberty with the average age of those affected being
18-25. Females are affected almost twice as often as males.
Although studies and unofficial reports suggest it is twice as
common in darker-skinned persons, other studies have found
no racial predilection.

The etiology of CRP is unknown, but theories include a
defect of keratinization, Pityrosporum colonization, or bac-
terial infection by the Dietzia strain of actinomycete [1].
The evidence is most compelling for this being a disorder of
keratinization, supported by the finding of increased transi-
tion cell layer and increased lamellar granules in the stratum
granulosum. CRP has been reported to respond to treatment
with topical and oral retinoids as well as vitamin D deriva-
tives, further supporting the keratinization disorder hypoth-
esis [2]. However, this would not explain the fact that various
antibiotics, most notably minocycline, have been found to
be the best treatment for CRP. Although Pityrosporum has
been implicated in the pathogenesis of CRP, potassium
hydroxide preparations and PAS stains on biopsies have not
consistently supported this hypothesis [3]. The yeast may be
a coincidental finding, or perhaps cases of tinea versicolor
are being confused with CRP. Although there are reports of
topical antifungals being used successfully for CRP, there
are an equal number reporting the ineffectiveness of antifun-
gals. Natarajan et al. isolated the Dietzia bacteria in a patient
with CRP that was successfully treated with minocycline,
however, CRP recurred after minocycline was discontin-
ued and the Dietzia organism could not be re-isolated [1, 2].
Again, the exact etiology of CRP is unknown and remains
controversial.
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9.2  Clinical Features

CRP presents as 1-2 mm hyperkeratotic, hyperpigmented
papules that coalesce into confluent thin plaques with a reticu-
lar pattern at the periphery of the plaques. Classic locations are
the inframammary or epigastric skin as well as the sternal and
interscapular skin (Figs. 9.1 and 9.2). Other areas which may
be involved include the upper back and nape of the neck.
Although much less common, lesions in the pubic area have
been reported. Increased skin line markings can be seen within
plaques, giving CRP a velvety appearance similar to that of
acanthosis nigricans. CRP is usually asymptomatic [2].

Fig. 9.1 Confluent and reticulated papillomatosis on the chest of an
African-American female

Fig. 9.2 Confluent and reticulated papillomatosis on the chest and
abdomen of an African-American female

9.3  Histopathologic Features

Histopathology shows undulating hyperkeratosis and papil-
lomatosis, with acanthotic downgrowths between the papil-
lomatous areas [4]. Mild dilatation of superficial dermal
vessels is also seen. Electron microscopy has shown
increased transitional cells between the stratum granulosum
and stratum corneum, hypermelanosis of the basal layer, and
increased melanosomes in the horny layer.

9.4 Diagnosis and Differential Diagnosis
CRP is usually diagnosed clinically and does not require a
biopsy in most cases. It is often confused with acanthosis
nigricans, but this entity is not reticulate and usually
involves intertriginous areas beyond the neck. The hyper-
pigmentation might lead one to think of tinea versicolor,
but CRP has no scaling and fungal scrapings and stains
are usually negative. CRP lesions in the inframammary
areas might resemble Darier’s disease, but unlike Darier’s,
involvement of the scalp, hands, feet, and intertriginous
areas is not typical of CRP. The differential diagnosis also
includes macular amyloidosis, but this condition is usu-
ally not reticulate and is limited to the upper back.
Dermatopathia pigmentosa reticularis may resemble CRP,
but it is very rare and usually has associated alopecia and
nail changes.
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9.5 Treatment

The most widely used treatment, oral minocycline 100 mg
twice daily for 1-3 months, has been shown to provide
excellent clearing of lesions (Figs. 9.3 and 9.4), but recur-
rences are common [3]. Azithromycin 500 mg daily, three
times a week for 3 weeks, has also been used successfully.
Since the exact etiology of CRP is unknown and specific
pathogenic bacteria have not been universally proven, it is
unclear why antibiotics are successful. Antibiotics are
known to have anti-inflammatory properties and have been
successfully used for this reason in many dermatologic
conditions. Supporting the theory of abnormal keratiniza-
tion is the fact that there are reported cases of excellent
response to oral isotretinoin and etretinate. Oral retinoids
have more adverse effects than topical therapies and anti-
biotics that must be considered. Topical tazarotene and
tretinoin have reported effectiveness as well. There are few
reports of positive responses to topical antifungals.

Fig. 9.3 Confluent and reticulated papillomatosis on the back of an
African-American male (Courtesy Dr. Chauncey McHargue)

Fig. 9.4 Confluent and reticulated papillomatosis on the back of an
African-American male after 1 month of minocycline 100 mg twice
daily (Courtesy Dr. Chauncey McHargue)
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10.1 Introduction

Dark circles of the eyes have been noted to make people
look, “tired, sad, or hungover” [1]. The Japanese word
Kuma was coined to describe darkness of the lower eyelid
and is used in daily conversation to describe a person as
appearing exhausted [2]. While there is no cited estimate of
the incidence or prevalence of this problem, several authors
have suggested that dark circles are more pronounced in
certain ethnic groups and research of the problem has
focused on Indians, Koreans, and Japanese. While dark
circles are commonly associated with transient episodes of
fatigue, illness, or dehydration, when dark circles persist
despite good health and rest, other etiologies should be
considered.
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10.2 Clinical Features darkening of the lower and often upper eyelids. They can

present as hyperpigmented, erythematous, or violaceous
Dark circles have a range of clinical appearances but patches and plaques (Figs. 10.1, 10.2, 10.3, 10.4, 10.5,
generally can be defined as bilateral and symmetric and 10.6).

Fig. 10.2 Asian Indian male with a dark circle under eye. The upper
3 and lower eyelids as well as the tear trough are notable for gray-black
e darkening. Notice confluence of eyelid darkening with a vertically ori-
ented band of darkened skin of the temple area of the face known as a
Fig. 10.1 Pakistani male with gray-brown, hyperlinear thin plaques pigmentary demarcation line. The small scar is due to a recent skin
that are confluent around the upper and lower eyelid as well as tear  biopsy
trough. There is some erythema at the inferior border of the dark circle
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Fig. 10.3 Asian Indian male with red-brown darkening of the skin of
the lower eyelid. There is some erythema of the bilateral upper eyelids
as well

Fig. 10.4 Asian Indian female with a well-defined violaceous thin
plaque below the right eye. The upper eyelid is also notable for tan to
dark brown darkening of the skin
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Fig.10.6 African American female with dark macule under right eye

10.3 Natural History and Prognosis

This is a fixed problem that usually becomes worse over
time. There is often a family history of the problem and sun-
screen use has been found to be of limited use in a study of
South Asians [3].

10.4 Histopathological Features

In South Asians, dark circles have more melanin and more
melanocytes in the epidermis as compared to nearby unin-
volved skin [3]. One study in Japanese patients showed evi-
dence of dermal melanocytosis [4], while another showed
epidermal and dermal melanophages [2].

10.5 Diagnosis and Differential Diagnosis

Tear trough depression, pseudoherniation of orbital fat, and
translucent lower eyelid skin are nonpigmentary causes of
dark circles which have been reported. Shadowing within
the tear trough is also thought to contribute to dark circles.
The tear trough deepens with loss of fat and cheek descent,
normally occurring with age [5]. Pseudoherniation of fat
occurs with weakening of the overlying septum and/or sur-
rounding muscles [6]. Translucent skin overlying the orbi-
cularis oculi muscle is also another cause for dark circles.
Thin skin allows visibility of the subcutaneous vascular
plexus or vasculature contained within the underlying mus-
cle producing a dark, violaceous color [1]. However, dark
circles in skin of color patients cannot be entirely or consis-
tently explained by any of the nonpigmentary conditions
described above.
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Pigmentary causes of dark circles include postinflamma-
tory hyperpigmentation due to atopic dermatitis and contact
dermatitis, erythema dyschromicum perstans, and drug or
heavy metal deposition [1, 7, 8]. Additionally, in a study of
100 Indian patients, age 11-22 years with dark circles, 92 %
of patients were found to have periorbital dark circles that
were continuous with the ipsilateral facial pigmentary
demarcation line on the affected side of the face [9].
Chrysiasis, the deposition of gold in the skin, is the only side
effect of a drug specifically associated with periorbital dark
circles. This tends to occur in patients who have received
gold therapy and are exposed to UV light [7].

10.6 Treatment

Without a clear understanding of the pathology of periorbital
dark circles, treatment methods are likewise unsatisfactory.
The range of treatments include autologous fat transplanta-
tion, CO, laser surgery, depigmenting creams, chemical
peels, lasers, fillers, herbs, and supplements, the latter two
being the most often mentioned in broad literature searches.

The first step in evaluating the etiology of the dark circles is
to examine clean periorbital skin. The clinician should pay spe-
cial attention to remove all traces of eye makeup. Gentle
spreading or stretching of the upper and lower eye lid along
with infraorbital skin helps to eliminate the shadowing effects
created by the patient’s anatomy. If stretching of the skin
reveals prominent blood vessels, the clinician may recommend
treatment with fat transplantiation or hyaluronic-acid based fill-
ers placed inject in the area can help treat the problem.

In a study by Epstein et al., transconjunctival blepharo-
plasty (TCB) with a phenol peel improved dark circles, sug-
gesting that periorbital dark circles are due to both anatomical

and pigmentary abnormalities [10]. In South Asians, treat-
ments often include bleaching creams and such home reme-
dies as application of turmeric powder and use of neti pots.
Both are cumbersome and largely ineffective treatments.
However, if a clinician notes obvious hyperpigmentation
when the skin is stretched, a gentle depigmenting cream may
be effective.
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11.1 Introduction
Lentigines are common benign hyperpigmented lesions
induced by chronic ultraviolet (UV) radiation exposure [1].
The prevalence varies with lesion type, patient age, and skin
tone. Facial lesions are most abundant in older Caucasian and
Asian females with skin types I-III, while increased melanin
production in darker-toned patients inhibits sun damage and
subsequent development of lentigines [2]. However, patients
with skin of color develop more visually pronounced lentigi-
nes at an earlier age, as well as a greater number of acral
lesions. Interestingly, UV radiation-induced dyspigmentation
is the primary sign of aging in Asian skin, with wrinkling
appearing 10-20 years later, unlike Caucasian skin, in which
wrinkling appears much earlier [3]. African-Americans are
relatively protected from solar lentigines, but they have the
highest prevalence of inherited patterned lentiginosis [4].
The hyperpigmentation of lentigines is a result of UV
irradiation, which increases melanocyte proliferation and
melanin production. Photodamage stimulates the release of
proinflammatory mediators, including tumor necrosis factor-
alpha (TNF-a), interleukin-1 (IL-1), IL-6, nitric oxide, and
prostaglandin E2 [5]. These mediators induce keratinocytes
to increase the production of paracrine melanogenic factors,
which lead neighboring melanocytes to upregulate melanin
synthesis. An additional proposed mechanism is a decrease
in Langerhans cells, which normally help to remove excess
melanin [6]. With chronic UV radiation exposure, the distri-
bution of melanocytes and melanin becomes more uneven
across the epidermis, and areas of damage become more
prominent. Interestingly, histologic reviews have found that
in Caucasians, the density of activated melanocytes decreases
with age in both sun-exposed and sun-protected skin [7].
However in Asians, the density of melanocytes increases
with age in sun-exposed skin only, with the resulting melanin
sometimes extending to the upper spinous layer [7]. These
findings may help to explain why Asians develop more visu-
ally pronounced facial lentigines lesions in response to
chronic photodamage.
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11.2 Clinical Features

Lentigines usually present as multiple hyperpigmented
lesions on sun-exposed skin. Common sites are the face,
hands, forearms, chest, back, and shins [1]. Each lesion is
macular and has an irregular but well-defined border
(Figs. 11.1, 11.2, 11.3, 11.4, 11.5, and 11.6). Within the
same individual, lesions vary in size and color, and they are
arranged in a nonuniform manner.

Though rare, lentigines can present in specific patterns
that reflect underlying genetic abnormalities. For example,
Peutz-Jeghers syndrome causes hamartomatous gastrointes-
tinal polyps and an increased risk of internal malignancies,
and it classically presents with small mucocutaneous lentigi-

Fig.11.1 Lentigines of the face in an Asian female

nes on the lips, buccal mucosa, and labia [4]. LEOPARD
syndrome is an autosomal dominant condition characterized
by generalized lentigines sparing the mucous membranes, in
addition to cardiac conduction abnormalities, ocular hyper-
telorism, pulmonary stenosis, genital abnormalities, growth
retardation, and deafness [4]. On the other hand, inherited
patterned lentiginosis of Blacks, also inherited in an autoso-
mal dominant fashion, is not associated with systemic find-
ings and presents exclusively in patients of African descent
[4]. Noonan syndrome is an autosomal dominant disorder in
which some patients have multiple lentigines scattered over
the body (Fig. 11.7). Note that in these familial cases of len-
tigines, the lesions are likely due to inherited defects in either
melanocyte hyperplasia or melanization.

Fig.11.2 Large lentigo on the temple of an Asian female
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Fig. 11.5 Multiple lentigines on the dorsal hand and fingers of a
Hispanic female

Fig.11.3 Multiple lentigines on the left cheek of an Asian female

Fig.11.6 Lentigines on the calf of a Hispanic female
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Fig.11.4 Multiple lentigines on the forehead of a Hispanic female
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Fig. 11.7 Multiple lentigines on the back of a Hispanic male with
Noonan syndrome

11.3 Natural History and Prognosis

The lesions of lentigines are benign, and prognosis is good in
the absence of any patterns suggestive of systemic disease.
When underlying diseases exist, the prognosis depends on
the severity of associated conditions. Without treatment and
with further sun exposure, lesions tend to enlarge and darken
with time. When appropriate gentle treatments are applied,
the appearance of most lesions can improve significantly
over the course of several months.

11.4 Histopathologic Features

Lentigines have several classic findings on biopsy. They
include an increased density of melanocytes in the basal
layer, hypermelanosis with melanin extending to portions of
the spinous layer, and elongated epidermal rete ridges [1].
Recent studies further divide these lesions into two groups
with distinct patterns, termed the “budding” group and the
“flattened epidermis” group [6]. The “budding group” has
epidermal hyperplasia with a deeply pigmented basal layer
atop elongated rete ridges, while the “flattened epidermis”
group has a thin epidermis, basal melanosis, and a lower
density of Langerhans cells. The latter pattern occurs on a
background of severe solar elastosis and likely reflects a
later stage of lentigines with more severe photodamage.

11.5 Diagnosis and Differential Diagnosis

The diagnosis of lentigines relies mostly on clinical exam, with
a history of sun exposure and similar lesions in family members
increasing the strength of the diagnosis. When the diagnosis is
uncertain, biopsy can be confirmatory. Lentigines are most com-
monly confused with ephelides (freckles). Unlike lentigines,
ephelides present most commonly in adolescents, and the lesions
are uniform in distribution, size, and color [1]. Histologically,
ephelides demonstrate increased melanin in the epidermis but
no increase in the density of melanocytes. Another particularly
worrisome look-alike is melanoma in situ (lentigo maligna),
which can be differentiated from lentigines by biopsy [1].

Other diseases on the differential diagnosis are pigmented
actinic keratosis, lichenoid-type seborrheic keratoses,
acquired nevus of Ota-like macules, postinflammatory
hyperpigmentation (PIH), and melasma.

11.6 Treatment

The primary goal in treatment is to improve lesion appear-
ance without inciting PIH, for which patients with skin of
color are predisposed. Q-switched lasers are commonly used
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to treat hyperpigmented skin, but this method has a 25 % risk
of inciting PIH in darker skin types [8]. To reduce the risk of
PIH without compromising efficacy, recent studies have
demonstrated that mild, sequential laser treatments causing
slight immediate whitening are preferable to aggressive
treatments that cause obvious immediate whitening [8].
Laser treatments are often followed in the short term by a
betamethasone/antibiotic combination cream and chroni-
cally by topical hydroquinone [8]. Broad spectrum sunscreen
with SPF >30 must be applied before and after treatments for
both primary and secondary prevention [1]. As an alternative
to laser therapy, topical agents can be used alone. A combi-
nation cream of 2 % 4-hydroxyanisol (mequinol) and 0.01 %
tretinoin has shown a response in >80 % of patients with skin
types II-V; however, the lesions often do not disappear com-
pletely [9]. Other more experimental modalities include
intense pulsed light for photorejuvenation and lotions con-
taining Glechoma hederacea extract, a widely used method
of lentigo treatment in Asia [5].
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Fig. 12.2 Trauma-induced melanonychia on the fifth toe of a South
Asian male

12.2 Clinical Features

Melanonychia presents as one or more longitudinally pig-
mented bands extending from the proximal nail fold to the
distal end of the nail plate [6]. The band can vary in color from
light brown to black (Figs. 12.3 and 12.4). In darker-skinned
individuals, nail streaks can be heavily pigmented and there
can be variegations of color (Figs. 12.5 and 12.6). The width
can also range from less than 1 mm to the entire width of the
nail plate. Single or multiple nails can be involved. Multiple
bands are often seen as a result of melanocyte activation and
single bands may be due to a subungual tumor or melanocyte
hyperplasia. Dermoscopy features have been described for
benign versus malignant lesions although with some limita-
tions. End-on nail plate dermoscopy is helpful to determine if
the pigment is within the nail plate or not.

Fig. 12.3 Darkly pigmented band in a Filipino boy — representing
severe atypical melanocyte hyperplasia

Fig. 12.4 Melanonychia in an African American male, benign racial
variant, with associated onychorrhexis and onychoschizia
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Fig. 12.5 Wide light brown pigmented band in an African American
male with associated thickened nail plate

Fig. 12.6 Variegated pigmented band in an African American female
with associated pigmented macule on the tip of the finger

12.3 Histopathologic Features

Pathologic features correlate to the cause of the melano-
nychia. In cases of melanocyte activation, there is an increase
in melanin pigmentation of the nail plate epithelium and nail
matrix without a concurrent increase in the number of mela-
nocytes. In cases of melanocyte hyperplasia, there is an
increase in the number of matrix melanocytes. Nail matrix
nevi present with at least one melanocytic nest, whereas len-
tigines would be devoid of melanocytic nests [7]. Features
suggesting malignant melanoma are similar to those seen
with melanoma in non-nail locations.

12.4 Differential Diagnosis

There are two broad categories of causes of melanonychia:
melanocyte activation and melanocyte hyperplasia
(Tables 12.1 and 12.2). Melanonychia present a diagnostic
challenge for many clinicians. Features of melanonychia
striata and subungual melanoma are interestingly similar.
Both predominantly occur on the thumb, index finger, or first
toe, have a disproportionately greater incidence in dark-
skinned individuals, and have a relationship to trauma [2].

Table 12.1 Causes of melanonychia due to melanocyte activation

Melanocyte activation

Physical Race, pregnancy

Trauma Poor footwear, onychotillomania, nail biting
Dermatologic Onychomycosis, paronychia, psoriasis, lichen
causes planus, amyloid, chronic radiodermatitis

Non-melanocytic
tumors

Bowen’s, verrucae, basal cell carcinoma,
subungual keratosis, myxoid cysts

Infections, HIV, Addison’s disease, porphyria,
nutritional disorders

Systemic causes

Tatrogenic
Syndromes

Phototherapy, X-ray exposure, EBT, drugs
Laugier-Hunziker, Peutz-Jegher, Touraine

Table 12.2 Causes of melanonychia due to melanocyte hyperplasia
Melanocyte hyperplasia
Benign Lentigines
Nevi — congenital or acquired
Malignant Melanoma in situ

Melanoma
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12.5 Natural History and Prognosis

Melanonychia due to melanocyte activation often persist. If
the cause is due to an inflammatory nail condition (Fig. 12.7)
or tumor, once the underlying condition is treated, the pig-
ment may lighten. Any change in a pigmented band should
alert the clinician that further monitoring or workup is neces-
sary. One can utilize the ABCDEF guidelines to identify key
clinical features that raise the suspicion of a possible subun-
gual melanoma (Table 12.3) [7].

Nail unit melanoma is most commonly observed in the
great toes, index fingers, and thumbs of patients with a mean
age of 60-70 years old. They are more prevalent in darker-
skinned individuals compared to Caucasians. Regrettably,
patients with nail unit melanomas are often misdiagnosed
and with an average diagnostic delay of 2 years; this diagno-
sis carries a poor prognosis [4]. The incidence of melanoma
is lower in general in individuals with darker skin; however,
the percent of those that are nail unit melanomas is dispro-
portionately higher in certain racial groups (Table 12.4) [7].

Fig.12.7 Melanonychia in an African American male with associated
psoriatic nail changes

Table 12.3 ABCDEF guidelines for subungual melanoma

A Age of Most commonly presents in fifth to seventh
patient decade of life (but has been reported from
age 1 to 90)
B Band Variegated shades of brown to black pigment,
features breadth of >3 mm, or irregular or blurred
borders
C Change Sudden, recent, or rapid increase in the size
of the pigmented band or change in nail plate
morphology
D Digit Thumb, great toe, or index finger involved
E Extension  Extension of pigment into perionychium or
Hutchinson’s sign
F Family Family or personal history of melanoma or
history atypical nevus syndrome

Table 12.4 Percent of melanoma that occur in the nail unit by race

Caucasians 1-3 %
Blacks 1520 %
Mexicans 16 %
Japanese 10-30 %
Chinese 17 %
American-Indians 33 %

12.6 Treatment

The course of treatment depends on the cause of the melano-
nychia striata.

If the melanonychia is due to racial variation, no treat-
ment is warranted. There is no available treatment to remove
the pigment from the nail plate. Nail polish is recommended
for those who do not like the cosmetic appearance of the
melanonychia.

If other causes are suspected, such as tumors, melanocyte
activation, or melanoma, then a nail unit biopsy including the
matrix is recommended.
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13.1 Epidemiology

Acne is a multifactorial disorder of the pilosebaceous unit. It
is one of the most common disorders that individuals seek
dermatologic treatment for and is felt to affect 85 % of per-
sons 12-24 years old. Although it starts during adolescence,
many adults are affected by acne even in the fourth decade of
life [1]. Acne affects all races and has been found to be the
leading cause for visits to dermatologists by African
Americans, Asians, and Hispanics [2—4].

13.2 Pathophysiology

The pathogenesis of acne begins with androgens stimulating
sebaceous glands to increase sebum production.
Hyperkeratosis of the follicular infundibulum along with
increased sebum production leads to microcomedone forma-
tion. Rupture of microcomedones leads to an inflammatory
response with influx of neutrophils and lymphocytes. There
are increased levels of Propionibacterium acnes bacteria
within the follicles. P. acnes also releases inflammatory
mediators, IL-1, IL-8, and TNF-alpha [1]. More severe cases
of nodulocystic acne may be familial [5].
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13.3 Clinical Features

Acne affects the face, upper chest, and upper back, corre-
sponding to the distribution of sebaceous glands. Lesions
include comedones, inflammatory papules, and pustules
(Figs. 13.1, 13.2, 13.3, 13.4, 13.5, and 13.6). In more severe
acne there are tender nodules and cysts. Postinflammatory
hyperpigmented macules, often lasting for months, are
extremely common in darker-skinned individuals. The
resultant postinflammatory hyperpigmentation (PIH) is
often more distressing to the individual than the acne itself
[7, 10]. Taylor et al. reported PIH occurring in 65 % of
blacks, 52 % of Hispanics, and 47 % of Asians [7]. Pitted
scarring is a common sequelae of acne as well as hypertro-
phic or keloidal scars. Keloidal scarring is more common in

Fig.13.1 Pustules, papules, comedones, and postinflammatory hyper-
pigmentation of the forehead in an African American female with acne

patients with darker skin. Nodulocystic acne is felt to be
less common in the African American population, but when
nodules and cysts occur, they more often heal with hyper-
trophic scarring and keloids [6]. Acne conglobata
(Figs. 13.7 and 13.8) is a severe form of nodulocystic acne
and can be part of the follicular occlusion tetrad when
associated with hidradenitis suppurativa, pilonidal cysts,
and dissecting cellulitis of the scalp. Hormonal influence
can cause neonatal acne at 2 weeks to 3 months of age and
infantile acne at 3—6 mos. of age. Fortunately, neonatal
acne resolves spontaneously [1]. Women with resistant
acne and hirsutism should be evaluated for polycystic ovar-
ian syndrome. Drug-induced acne can be associated with
systemic or topical corticosteroids (Fig. 13.9), anabolic ste-
roids, lithium, phenytoin, iodides, and bromides.

Fig.13.2 Pustules, papules, comedones, and postinflammatory hyper-
pigmentation of the face in an African American male with acne
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Fig.13.3 Pustules, papules, comedones, and postinflammatory hyper-
pigmentation of the face in an African American female with acne

Fig. 13.5 Pustules and postinflammatory hyperpigmentation of the
cheek and chin in an African American female with acne

Fig.13.4 Pustules, papules, comedones, and postinflammatory hyper-
pigmentation of the temple in an African American female with acne

Fig.13.6 Postinflammatory hyperpigmentation of forehead from acne
in an African American female
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Fig. 13.7 Acne conglobata of the face in an African American male
with SAPHO syndrome

Fig.13.9 Acne from systemic steroids in a Hispanic female

Fig. 13.8 Close-up of acne conglobata of the face in an African
American male with SAPHO syndrome
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13.4 Histopathologic Features

Histopathology shows a distended follicle impacted with
keratinocytes, hair, and bacteria. Early on there is a mono-
nuclear cell infiltrate around the follicle. Once the follicle
ruptures into the dermis, a neutrophilic inflammatory infil-
trate develops. A foreign body granulomatous reaction
ensues, commonly followed by perifollicular scarring. A
study by Halder et al. examined biopsies of African American
females and found marked inflammation surrounding come-
donal acne lesions that did not appear to be inflamed on clini-
cal exam [9]. This could explain why patients with skin of
color develop PIH even when affected by mild to moderate
acne.

13.5 Differential Diagnosis

Differential diagnosis of acne in infants includes miliaria and
sebaceous hyperplasia. Overuse of topical corticosteroids
may lead to perioral dermatitis. Oral corticosteroid treatment
often leads to numerous monomorphic papules and pustules
on the face and trunk, referred to as ‘“steroid acne.”
Monomorphic papules associated with pruritus and history
of HIV might indicate eosinophilic folliculitis.

13.6 Treatment

The treatment of acne must be tailored to the severity of the
disease. Signs of possible hyperandrogenic conditions in
females should be investigated with a thorough history, free
testosterone, and DHEAS levels. The history should include
questions regarding the use of any occlusive or petrolatum-
based products, as these often exacerbate acne. Topical
retinoids are commonly used to treat mild to moderate acne.
Retinoids normalize the keratinization of the follicle and
thus are comedolytic. In addition to being comedolytic, reti-
noids are anti-inflammatory and have been shown to improve
the PIH that is so common in darker-skinned patients.
Although topical retinoids are very beneficial, they can cause
irritation which can in turn lead to further hyperpigmenta-
tion. Starting with a lower concentration of retinoids and
gradually titrating up allows topical retinoids to be used in
ethnic skin with less risk of irritation. The concomitant use
of noncomedogenic moisturizers is also helpful in reducing
irritation. Tretinoin, adapalene, and tazarotene are the most
commonly used topical retinoids. Topical antibiotics, eryth-
romycin and clindamycin, reduce P. acnes levels in the fol-
licles and also inhibit release of proinflammatory mediators.
Topical benzoyl peroxides are bacteriostatic by oxidizing
bacterial proteins. Use of benzoyl peroxide also decreases
bacterial resistance that can occur with use of topical and

oral antibiotics. Benzoyl peroxides can be drying to the skin
and cause irritation and PIH if not used carefully in skin of
color [8]. Starting with lower concentrations of benzoyl per-
oxide and the use of moisturizers is recommended for initial
therapy [11]. Treatment is more successful when multiple
agents, including topical antibiotics, benzoyl peroxides, and
retinoids, are used in combination.

Topical treatment alone is often not adequate for moder-
ate to severe acne. Oral antibiotics inhibit P. acnes but are
also anti-inflammatory. Oral antibiotics that have long been
used for acne include tetracycline, doxycycline, minocy-
cline, and trimethoprim/sulfamethoxazole. When oral antibi-
otics are used, patients must be warned of possible side
effects, including GI upset, Candida infections, hyperpig-
mentation with minocycline, and hypersensitivity syndrome.
Oral contraceptives and spironolactone as an androgen
receptor blocker are helpful in women with hormone-induced
acne. Estrogen is also known to decrease sebum production.

Oral isotretinoin is the best treatment for nodulocystic
acne that is resulting in scarring. This drug normalizes fol-
licular keratinization but also causes atrophy of sebaceous
glands and reduces sebum production. Teratogenicity is the
most serious side effect and childbearing age females must
be on two forms of birth control during and for 2 months
after completion of isotretinoin therapy. Other side effects
include xerosis, elevation of triglycerides, and liver enzymes.
Arthralgias, myalgias, pseudotumor cerebri, and depression
can also occur. Intralesional triamcinolone acetonide 2.5—
5.0 mg/cc can quickly reduce the inflammation of larger nod-
ules and cysts. Other adjuvant therapies include glycolic acid
and salicylic acid peels, photodynamic therapy, and laser
resurfacing [12, 13]. These treatments have increased risk of
pigmentary complications in darker skin and must be used
with extreme caution and care. Skin lightening agents such
as hydroquinone, azelaic acid, and kojic are useful in reduc-
ing PIH. Early treatment of acne in patients with skin of
color is important in reducing the PIH that is particularly
problematic for this group of patients.
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14.1 Introduction

Rosacea is a chronic inflammatory disorder characterized by
facial flushing, telangiectasia, papules, and pustules affect-
ing the central face. It commonly affects the light-skinned
Caucasian population with the estimated prevalence ranging
from 1-10 % in those between the ages of 30 and 50 years
old [1]. Although rosacea is most common in light-skinned
individual, it may occur in patients from other racial and eth-
nic groups. The prevalence in African Americans, Latinos,
and Asians is about 4 % [2]. Men and women are equally
affected, although men tend to have a more progressive form
of the disease, including rhinophyma and sebaceous hyper-
plasia [2].

The etiology of rosacea remains unknown, but both genetic
and environmental factors have been thought to play a role in
the pathogenesis of the disease. Factors implicated include
ultraviolet (UV) light exposure, vascular abnormalities, der-
mal matrix degeneration, chemical and ingested agents, pilo-
sebaceous unit abnormalities, and microbial organisms [2].
Mechanisms proposed in the development of rosacea include
UV-induced apoptosis and dermal matrix changes. Microbes
such as Bacillus oleronius isolated from mite Demodex fol-
liculorum, found in sebaceous follicles, act as triggers for
susceptible innate immune system in rosacea patients.
Hypervascularity in rosacea patients can be triggered by emo-
tional stress, spicy foods, hot beverages, high environmental
temperatures, and menopause. UV irradiation and sun expo-
sure causes a flushing response and worsens the clinical
symptoms of rosacea [3]. Ultimately, regardless of the etiol-
ogy, inflammation leads to disruption of the stratum corneum
resulting in the many signs and symptoms of rosacea [2].
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14.2 Clinical Features

Rosacea is underdiagnosed and undertreated due to the fact
that patients are reluctant to mention their concerns, failure
to remove makeup prior to examination, failure for clinicians
to recognize the disease, and difficulties in recognizing the
changes in ethnic skin [4]. Rosacea primarily affects the con-
vexities of the central face including the cheeks, chin, nose,
and central forehead [2]. Signs and symptoms are often tran-
sient, occurring independent of each other. There are four
classic subtypes of rosacea: erythematotelangiectatic type
(ETR), papulopustular, phymatous, and ocular. Additionally,
granulomatous rosacea is a well-described variant.

ETR has a predominance of flushing and persistent facial
erythema. Telangiectasias are common, but are not necessary
for the diagnosis. Flushing can last several seconds to greater
than 10 minutes, which can be triggered by certain types of
foods, particularly spicy foods, alcohol, emotional stress,
vigorous activity, medications, and variations in temperature
[2]. Patients with ETR tend to have the most sensitive skin; in
these patients, topical products can exacerbate symptoms [2].

Fig.14.1 Papulopustular rosacea in a Hispanic female

Patients with skin of color tend to have less ETR compared
to light-skinned patients, in which telangiectasias and sun
damage are more prevalent. Papulopustular rosacea is char-
acterized by persistent central facial erythema with tran-
sient papules or pustules, or both (Figs. 14.1 and 14.2) [2].
Phymatous rosacea consists of marked thickening of the skin
with irregular surface nodularities and edema. Rhinophyma
is the most common form of phymatous rosacea (Figs. 14.3
and 14.4), but it may also occur on the chin (gnathophyma),
forehead (metophyma), one or both ears (otophyma), and eye-
lids (blepharophyma) [2]. Ocular rosacea is reported in 58 %
of patients with cutaneous lesions [2]. The diagnosis should
be considered if one or more of the following signs or symp-
toms are present: watery blood shot appearance, foreign body
sensation, burning or stinging, dryness, blurred vision, or tel-
angiectasias of the conjunctiva. In addition blepharitis, con-
junctivitis, keratitis, chalazia, corneal scarring or perforation,
and iritis have been associated with ocular rosacea [2]. Lastly,
granulomatous rosacea is characterized by periorificial, firm,
yellow, brown, or red cutaneous papules or nodules which can
lead to scarring in severe cases [2].

Fig.14.2 Rosacea with papules on the nose in a Hispanic male
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Fig. 14.4 Rhinophyma in a Hispanic male

Fig. 14.3 Rhinophyma with scattered papules of sebaceous hyperpla-
sia in a Hispanic male
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14.3 Natural History and Prognosis

Although rosacea is usually chronic, depending on the sub-
type, patients often respond well to therapy. [4] Patients with
the ETR subtype can have improvement in the erythematous
component, while the telangiectasia remains. [4] Phymatous
rosacea worsens over time and is often difficult to treat.
Although the eye findings of ocular rosacea vary, the devel-
opment of keratitis can be severe and may lead to visual
impairment. [4]

14.4 Histopathological Features

Histologically, vascular dilatation with degenerative changes
in the collagen and elastic fibers are seen in the upper dermis
[4]. The papules and pustules seen in patients with rosacea
resemble those in acne vulgaris histologically, although the
inflammatory infiltrate of rosacea tends to have a more gran-
ulomatous component than acne vulgaris [4].

14.5 Diagnosis and Differential Diagnosis

There are no specific lab tests to make the diagnosis of rosa-
cea, since the assessment of affected patients is mainly clini-
cal. In order to make the diagnosis, at least one primary
feature must be present: flushing, transient erythema, non-
transient erythema, papules and pustules, or telangiectasia.
Secondary features such as burning, stinging, plaques, dry
appearance, edema, ocular manifestations, peripheral loca-
tion, or phymatous changes may occur but are not necessary
for the diagnosis [5]. Differential diagnoses include acne
vulgaris, systemic lupus erythematosus, seborrheic dermati-
tis, and photodermatitis [4].

14.6 Treatment

Conservative treatment includes trigger avoidance, pho-
toprotection, gentle skin care, and cosmetic camouflaging
[2]. The most commonly used topical medications include

metronidazole gel, 15 % azelaic acid, and 10 % sodium
sulfacetamide with or without 5 % sulfur [2]. These agents
are usually successful in the treatment of mild to moderate
papulopustular rosacea. Other topical therapies include ben-
zoyl peroxide, clindamycin, calcineurin inhibitors, retinoids,
and topical corticosteriods [2]. Systemic therapy such as
oral tetracyclines (used mainly for their anti-inflammatory
effects) and macrolides are effective for treatment of pap-
ules, pustules, erythema, and ocular inflammation [3]. In
2006, the FDA approved an anti-inflammatory dose of doxy-
cycline (40 mg capsule containing 30 mg immediate-release
and 10 mg delayed-release beads) to be taken once daily for
up to 12 months [2]. Additionally, low dose isotretinoin can
be used for the treatment of granulomatous, phymatous, and
severe inflammatory rosacea [2]. Rosacea associated with
erythema and telangiectasia has been successfully treated
with a variety of vascular lasers such as the pulsed dye laser
(PDL), potassium titanyl phosphate laser, and intense pulsed
light [2]. A side effect of laser therapy in patients with ethnic
skin is postinflammatory hyperpigmentation [2]. Lastly, due
to the underlying inflammatory etiology of rosacea, these
patients may develop postinflammatory hypo- or hyperpig-
mentation. Therefore, the management of rosacea in patients
with skin of color should include preventative and symptom-
atic treatment of dyschromia, including photoprotection and
the use of topical depigmenting agents to treat postinflam-
matory hyperpigmentation [6].
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15.1 Introduction

Hidradenitis suppurativa, also known as acne inversa, or
Verneuil’s disease, is a chronic, inflammatory, debilitating
skin follicular disease that manifests with painful deep-
seated inflamed lesions in the apocrine gland-bearing areas
of the body, most commonly the axillary, inframammary,
inguinal, and anogenital regions.

15.2 Epidemiology

Global epidemiological data on hidradenitis suppurativa is
limited and most available statistics are based on self-
reported and clinical assessment data. Population-based esti-
mates from France, Denmark, and the United States have
proposed a prevalence of 0.5-1 % [1].

15.3 Etiology

Aristide Verneuil, a French surgeon, initially proposed the
pathogenesis of the disease to be a disorder of the sweat
glands in 1864 [2]. It is now widely accepted that HS is a
disorder of the folliculopilosebaceous unit, characterized by
abnormal follicular occlusion and inflammation. It is cate-
gorized as part of the follicular occlusion tetrad alongside
acne conglobata, dissecting cellulitis, and pilonidal sinus.
Strong associations have been demonstrated with smoking
and high body mass index [3]. A female predominance has
been suggested as well as a genetic predisposition, with up
to 38 % of patients reporting a positive family history [4].
Emerging research has shown that bacterial infection, par-
ticularly coagulase-negative staphylococci and anaerobe
infections, may play a role in the pathogenesis of HS and
may indicate a role for antibiotics in the treatment of this
disease [5].
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15.4 Clinical Features

HS has a predilection for intertriginous areas and presents
as erythematous papules, subcutaneous nodules and sinus
tracts, most commonly in the axillae, inframammary skin,
inguinal folds, gluteal and perineal areas. The lesions often
cause chronic pain and patients frequently report
spontaneous serous, purulent, or bloody discharge.

Individual lesions may progress to form interconnecting
sinus tracts or abscesses. The Hurley staging system is a

Fig.15.1 Stage 1 HS in axilla of an African American female

Fig.15.2 Stage 2 HS in gluteal area of an African American female

convenient and useful method of classifying disease sever-
ity and can help guide management. Stage I is character-
ized by abscess formation (single or multiple) without
sinus tracts or cicatrization (Fig. 15.1). Stage II has recur-
rent abscesses with tract formation and cicatrization (sin-
gle or multiple widely separated lesions) (Figs. 15.2 and
15.3). Stage III disease has diffuse or near-diffuse
involvement or multiple interconnected tracts and

abscesses across the entire affected area [6] (Figs. 15.4,
15.5, and 15.6).

Fig.15.3 Stage 2 HS under pannus of a Hispanic female

Fig.15.4 Stage 3 HS in axilla of an African American female
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Fig. 15.5 Stage 3 HS in right inframammary area of an African
American female

Fig.15.6

Stage 3 HS in axilla of a Hispanic female

15.5 Diagnosis and Differential Diagnosis

Multiple sites of involvement, fragmented care by multiple
specialists, and nonspecific lesions often lead to a long delay in
diagnosis. Differential diagnoses include acne, folliculitis, car-
buncle, furuncle, pilonidal cyst, epidermoid or dermoid cyst,
erysipelas, granuloma inguinale, lymphogranuloma venereum,
and Crohn’s disease. The diagnostic criteria for hidradenitis
suppurativa (adopted by the 2nd International Conference on
HS, March 5, 2009, San Francisco CA, USA) are primarily
clinical and include (1) typical lesions, i.e., deep-seated painful
nodules (“blind boils” in early lesions), abscesses, draining
sinus, bridged scars, and “tombstone” double-ended pseudo-
comedones in secondary lesions; (2) typical topography, i.e.,
axillae, groins, perineal and perianal region, buttocks, infra-
and intermammary folds; (3) chronicity and recurrences [7].
Skin biopsy is not needed for diagnostic purposes, but histo-
pathologic findings include follicular plugging and perifollicu-
lar mixed inflammatory infiltrate. Abscesses, sinus tracts, and
fibrosis may also be present. In patients with suspected super-
infection, or refractory disease, lesions may be cultured for
aerobic and anaerobic bacteria. If hyperandrogen states or met-
abolic syndromes are suspected, it is appropriate to request a
consultation with an endocrinologist.

15.6 Treatment

HS has a chronic, relapsing course and requires long-term
management. A multidisciplinary approach utilizing medical
and surgical treatment modalities is often required. In all
patients, it is essential to stress the importance of lifestyle
changes including weight loss, smoking cessation, and
decreased pressure/friction of intertriginous areas. Current
treatments are based on the categorization of HS as an inflam-
matory disease and the presence of microbes. Early stage HS
lesions can be treated with topical antibiotics and benzoyl per-
oxide washes. More advanced disease necessitates the use of
systemic therapy. Oral antibiotics and biologics are the most
commonly used systemic therapies. Successful outcomes have
been reported with doxycycline and combination therapy with
clindamycin and rifampin. Infliximab and adalimumab are
TNF alpha blockers which have been shown to have efficacy.
Patients with extensive disease require referral to a general or
plastic surgeon for excisional surgery. Other reported therapies
include various combinations of antibiotics, retinoids, antian-
drogens, CO, laser, Nd:Yag laser, deroofing procedures, and
external beam radiation [8].
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16.1 Introduction

Pseudofolliculitis barbae (PFB), first described in 1908 by
Fox, is an inflammatory skin condition affecting hair-bearing
portions of the body as a result of shaving [1].

16.2 Epidemiology

PFB primarily affects males of African descent, but individ-
uals of all races and both sexes can develop this disorder.
Between 45 and 83 % of black males are estimated to develop
PFB [2]. Among males, this condition develops most fre-
quently between the ages of 14 and 25 years [3]. The peri-
menopausal period, when hormonal changes can result in
facial hypertrichosis, is the most common time during which
females develop this condition, though hirsute women can
develop PFB at any age.
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16.3 Clinical Features

PFB typically presents with follicular-based papules. Some
patients have associated erythema, pustules, and hypertrophic
and keloidal scarring. Lesions most commonly develop in the

Fig.16.1 Erythematous follicular papules on the left submental beard
region of an African-American male (Courtesy of Iltefat Hamzavi, MD)

Fig.16.2 Erythematous follicular papules on the right cheek and sub-
mental beard region of an African-American male (Courtesy of Tor
Shwayder, MD)

beard region. Lesions may also develop in the axillae or supra-
pubic regions in individuals who shave or pluck these areas.
PFB may be associated with pain, pruritus, and/or irritation.
Diagnosis is made solely on the basis of typical-appearing
lesions (Figs. 16.1, 16.2, and 16.3).

Fig. 16.3 Erythematous follicular papules on the left beard region of
an African-American male (Courtesy of Tor Shwayder, MD)
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16.4 Etiology

The critical phenomenon in the development of PFB is the
penetration of the shaved hair shaft into the dermis or epider-
mis. This occurs most frequently in individuals of African
descent because of the oblique orientation of the hair follicle
relative to the epidermis and the coiling nature of hair growth
commonly observed in this group [1]. These two characteris-
tics of African hair predispose the hair shaft for penetration
into the skin. Shaving and plucking make up another key part
of this process as it turns the naturally blunt edges of hair
shafts into sharp, obliquely cut edges that can more easily
pierce the skin. PFB is thought to result from either
penetration of the hair shaft through the follicle into the der-
mis below the level of the epidermis (transfollicular penetra-
tion) or secondary to the coiled hair shaft growing out of the
follicular opening then curling back and reentering the epi-
dermis at another site (extrafollicular penetration) [1].
Specific hair-grooming practices may predispose individu-
als, particularly those with curly hair, to PFB via one or both
of these mechanisms.

The presence of the hair shaft within the skin outside the
follicle triggers a foreign body reaction. The penetrating hair
also provides a portal and vehicle for entry of cutaneous bac-
teria, which can result in localized infection. Individuals
often further traumatize the primary inflammatory papules
by shaving over them. In the bikini region, shaved hairs,
coiled or not, may extrafollicularly penetrate the epidermis
as a result of the natural folds of the area and friction from
undergarments [1]. Genetics may also play a role in the
development of the condition as a predisposition to the
development of PFB has been associated with an unusual
single-nucleotide polymorphism affecting the keratin of the
hair follicle [4].

16.5 Treatment

Management of PFB should focus on interrupting the devel-
opment of the hair foreign body reaction and its sequelae as
far upstream in the process as possible. The most effective
strategies are those which eliminate shaving and plucking
altogether. Though not always practical, maintenance of a full
beard without any shaving is a very effective approach, typi-
cally with resolution of PFB lesions in 2—-6 weeks [1]. Use of
topical depilatories, such as those containing barium sulfide
and calcium thioglycolate, may also be effective. This prac-
tice is associated with risk of irritant contact dermatitis, espe-
cially with improper use. In willing patients, laser hair

removal can be an extremely effective treatment and is the
only treatment with long-term efficacy, with permanent
results in some case. The ruby (694 nm), pulse alexandrite
(755 nm), diode (800—810 nm), neodymium: yttrium alumi-
num garnet (Nd:YAG, 1,064 nm), and pulsed light systems
can all be used for hair depilitation. Treatment carries the
risks of erythema, crusting, burns with scarring and dyspig-
mentation, and paradoxical hypertrichosis [1]. Burns are par-
ticular concerns in skin phototypes IV-VI. In these
phototypes, the diode laser and the Nd: YAG laser are the saf-
est. The diode laser may be more effective, as the follicle
absorbs three to four times as much energy at a wavelength of
800 nm compared to 1,064 nm with the Nd: YAG laser; how-
ever, the latter laser is thought to have an increased hair bulb
to epidermis ratio of absorption, which may produce better
results [5, 6]. Both the Alexandrite laser and intense pulsed
light have been used to safely and successfully treat PFB in
skin types II-IV, though the Alexandrite laser was found to
work faster, result in higher efficacy, and had more durable
results than intense pulsed light [7].

When shaving is necessary, strategies to avoid leaving the
sharp-tipped shaved hair shaft below the level of or just
above the epidermis should be employed to minimize trans-
follicular and extrafollicular penetration, respectively.
Clippers or razors with guards which prevent unnecessarily
close shaves are recommended over traditional razors. When
using traditional razors, single blade razors are preferable to
multiblade systems which shave too close for this condition.
Shaving with traditional razors should also be performed in
the direction of hair growth and without stretching the skin,
which can cause the shaved hair tip to retract below the sur-
face of the skin, a setup for transfollicular penetration [8].
Shaving frequency recommendations range from twice daily
to two to three times per week, though a recent study showed
significantly reduced ingrown hairs with bi- and triweekly
shaving compared with daily shaving [2]. Additionally, man-
ual extraction of the tips of clearly visible and easily acces-
sible ingrown hairs can also be helpful, as long as the base of
the hair is not plucked out.

Medical treatments for PFB include low- to mid-potency
topical corticosteroids and topical retinoids. Particularly in
cases where secondary infection is apparent, topical and, pos-
sibly, oral antibiotics can be helpful. Eflornithine cream causes
irreversible inhibition of ornithine decarboxylase, resulting in
local inhibition of hair growth. It can be used as an adjunct to
any hair depilation technique and has been shown to accelerate
and improve the response of PFB to laser hair removal [9].
Over-the-counter moisturizing shaving products can also help
reduce the pruritus associated with PFB [2].
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17.1 Epidemiology and Etiology

The term central centrifugal cicatricial alopecia or CCCA
evolved to describe hair loss starting in the central crown
area with symmetric expansion centrifugally. LoPresti et al.
first termed this condition “hot comb alopecia.” They hypoth-
esized that the process of using a hot comb along with
petrolatum-based products to straighten the hair led to
inflammation and eventual hair loss. Later Sperling and Sau
termed the condition “follicular degeneration syndrome”
due to lack of correlation with hot comb usage. More recently
the North American Hair Research Society adopted the name
central centrifugal cicatricial alopecia to describe this form
of scarring hair loss [1-3]. The exact etiology is unclear, but
many studies have linked the condition to hair grooming
practices. Some studies have reported an association with
chemical relaxer use, whereas others report an association
with use of cornrow braids, braids with extensions, and sew-
in and glue-in hair weaves [2, 3]. Hereditary factors may
play a role, but this is unclear.

Specific epidemiologic data is not available, but it is seen
almost exclusively in women of African descent. Although
CCCA is seen quite commonly, studies on the exact
prevalence are lacking.
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17.2 Clinical Features

Onset of CCCA ranges from 20 to 40 years of age with average
age of presentation being 36. Initially there may be insidious
thinning of the hair, associated with mild pruritus and tender-
ness, but symptoms may be absent. Early on, follicular pustules
may be present. The hair loss progresses circumferentially,

Fig.17.1 Mild to moderate CCCA in an African American female

revealing a shiny scalp with absent or markedly decreased fol-
licular openings (Figs. 17.1, 17.2, 17.3, and 17.4). Although the
distribution is similar to female pattern hair loss, loss of folli-
cles (Fig. 17.5) and scarring distinguish CCCA from non-scar-
ring alopecia. Symptoms are often absent. The condition may
progress for several years before eventually stopping, leaving
permanent alopecia in its wake (Figs. 17.6 and 17.7).

Fig. 17.2 CCCA in an African American female (Courtesy of Dr.
Ophelia Dadzie)
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Fig. 17.3 CCCA in an African American female, close-up (Courtesy . { T L,
of Dr. Ophelia Dadzie)

Fig.17.6 Severe CCCA in an African American female

Fig.17.7 Severe CCCA in an African American female, close-up

Fig.17.4 Moderate to severe CCCA in an African American female

Fig.17.5 Severe CCCA in an African American female



88

D. Jackson-Richards

17.3 Histopathologic Features

Early histopathologic findings show a perifollicular lympho-
cytic infiltrate involving the infundibulum and isthmus. There is
concentric lamellar fibrosis around the mid and upper follicle
and displacement of the follicular canal to an eccentric position.
Premature desquamation of the inner root sheath has been noted
by Sperling; however, this finding has also been seen in other
forms of scarring alopecias. Atrophy of the external root sheath
leads to follicular distention and rupture. Hair fiber granulomas
are seen within fibrous tracts. Sebaceous glands are lost, but this
is also seen in other forms of cicatricial alopecia. In contrast to
lesions of discoid lupus, there is no interface change at the
dermal-epidermal junction and no follicular plugging, mucin is
absent, and direct immunofluorescence testing is negative. In
late-stage disease, widened fibrous tracts are marginated by
thickened elastic fibers. These histopathologic changes are
almost indistinguishable from pseudopelade of Brocq, however,
CCCA has a much different clinical presentation, helping to
make the distinction between the two disorders [4, 5].

17.4 Diagnosis and Differential Diagnosis

Diagnosis should include a careful medical and hair care his-
tory, physical exam, and scalp biopsy to rule out other possible
causes of hair loss. Differential diagnosis includes pseudope-
lade of Brocq, lichen planopilaris, and female pattern hair loss.

17.5 Treatment

Early intervention is important, but there are no studies
examining response to various therapies. Discontinuation of
possible damaging hairstyling practices should be encour-
aged and may alleviate progression of disease. Topical corti-
costeroids and intralesional triamcinolone acetonide,
3-10 mg/ml injections performed monthly into affected
areas for at least 6 months, may be helpful. Any coincidental
seborrheic dermatitis, tinea or bacterial folliculitis should be
treated. Treatment may prevent progression of disease but
usually does not reverse existing hair loss; therefore, reason-
able expectations must be discussed with patients.
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18.1 Etiology

Folliculitis decalvans (FD) is an inflammatory, cicatricial
scalp disorder in which the cellular infiltrate is primarily neu-
trophilic [1]. The most widely accepted theory for the patho-
genesis for FD postulates that Staphylococcus aureus secretes
cytotoxins or superantigens that bind to major histocompati-
bility complex (MHC) class II molecules [2, 3]. This stimu-
lates T-lymphocytes, leading to release of proinflammatory
mediators (IFN-gamma and TNF-alpha) and pro-fibrotic
mediators (TGF-beta and IL-4) [4]. An abnormal host immune
response is thought to be responsible for allowing this cascade
of events to occur. S. aureus is usually isolated from mostly all
cases of untreated folliculitis decalvans. S. aureus is present in
20-30 % of the general population, but less than 0.05 % of
these normal carriers suffer from infection.

Dissecting cellulitis or dissecting folliculitis is a chronic,
inflammatory scalp disorder also known as perifolliculitis
capitis abscedens et suffodiens or Hoffmann disease. It can
occur with hidradenitis suppurativa, pilonidal cysts, and acne
conglobata as part of the follicular occlusion tetrad.
Coexistence with acne conglobata and hidradenitis occur in
one-third of patients. These disorders are felt to share a com-
mon pathogenesis. Occlusion of the follicles with keratinous
and sebaceous material occurs. The follicles then rupture and
lead to a neutrophilic inflammatory reaction.

18.2 Epidemiology

Although sufficient epidemiologic studies are not available,
FD accounts for approximately 10-11 % of all cases of pri-
mary cicatricial alopecias. This disorder occurs in young
adults, affecting men more than women and African
Americans more than Caucasians [3, 5]. There may be a
genetic predisposition, as there are a number of familial
cases reported. Dissecting cellulitis usually affects black
males in the second to fourth decades of life; however, 10 %
of cases have been in white males and more rarely females.
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18.3 Clinical Features

Folliculitis decalvans first involves the vertex and occipital
scalp, presenting with erythematous perifollicular papules
and yellow scale at follicular openings (Figs. 18.1 and 18.2).
Pustules, erosions, and hemorrhagic crusts then develop and,
finally, scarring alopecia. Tufted folliculitis is seen with mul-
tiple hairs emerging from a single follicular orifice
(Fig. 18.3). Although tufting is commonly seen in folliculitis
decalvans, it is also seen in other cicatricial alopecias.
Patients often experience pruritus, pain, and disfiguring
alopecia. The course of FD is chronic and treatment is
difficult.

Fig. 18.1 Folliculitis decalvans of scalp along with acne keloidalis
nuchae on occiput in an African American male

Dissecting cellulitis affects the vertex and occipital scalp
beginning as perifollicular pustules. This folliculitis progresses
into painful nodules and deep-seated abscesses that are intercon-
nected by sinus tracts (Figs. 18.4, 18.5, and 18.6). The formation
of sinus tracts are a hallmark finding of dissecting cellulitis and
distinguishes it from folliculitis decalvans (Figs. 18.7 and 18.8).
Secondary bacterial infection with S. aureus is common. This
progressive inflammation leads to marked, scarring alopecia.
Dissecting cellulitis is a painful chronically relapsing condition
that’s cosmetically disfiguring. When part of the follicular
occlusion tetrad, there is a 30 % risk of HLA-B27 negative spon-
dyloarthropathy associated with SAPHO (synovitis, acne, pal-
moplantar pustolosis, hyperostosis, osteitis) syndrome.

Fig. 18.2 Folliculitis decalvans in an African male (Courtesy of
Service de Dermatologie, APHP Hospital Saint-Louis, Paris, France)
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Fig. 18.3 Severe folliculitis decalvans keloidal scarring and tufted fol-
liculitis in an African American male

Fig. 18.4 Dissecting cellulitis in an African male (Courtesy of Service
de Dermatologie, APHP Hospital Saint-Louis, Paris, France)
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Fig.18.7 Dissecting cellulitis with sinus tracts in an African American
male (Courtesy of Dr. Iltefat Hamzavi)

Fig. 18.5 Dissecting cellulitis in an African American male (Courtesy
of Dr. Iltefat Hamzavi)

Fig. 18.6 Dissecting cellulitis in a Middle Eastern male (Courtesy of
Dr. Iltefat Hamzavi)

Fig. 18.8 Dissecting cellulitis with sinus tracts in a Hispanic male
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18.4 Histopathologic Features

Histopathology of early lesions of FD shows keratin aggregation
and a dilated infundibulum with an intrafollicular neutrophilic
infiltrate [3, 5]. Even in early lesions there is a loss of sebaceous
glands. More advanced lesions show a mixed infiltrate of neutro-
phils, lymphocytes, and plasma cells. Granulomatous inflamma-
tion with foreign body giant cells is seen around ectopic hair
shafts. Follicular tufts with multiple hairs merging into one
infundibulum are often seen. End-stage lesions exhibit fibrosis.
Biopsies of dissecting cellulitis show distension of the follicular
infundibula with a perifollicular neutrophilic infiltrate of the
upper and middle portion of the hair follicle. Follicular rupture
occurs and the infiltrate becomes a mixed pattern that includes
lymphocytes, histiocytes, and plasma cells. Abscesses form in
the adventitial dermis. Late-stage disease shows sinus tracts that
are partially lined by squamous epithelium and dense fibrous
scarring replacing follicular units.

18.5 Differential Diagnosis

Differential diagnosis of FD includes acne keloidalis nuchae,
which affects males, especially African American males, dis-
proportionately. Both disorders can have similar clinical and
histopathologic features. Lichen planopilaris, discoid lupus,
pseudopelade of Brocq, and central centrifugal cicatricial alo-
pecia are lymphocytic primary cicatricial alopecias. Pustules
are not the primary lesion in those disorders unless there is
secondary bacterial infection. Tinea capitis can cause hair loss
and pustules can be seen in inflammatory cases. Fungal cul-
tures to rule out a dermatophyte infection such as kerion are
recommended in all cases. Differential diagnosis of dissecting
cellulitis includes folliculitis decalvans and acne keloidalis
nuchae as well. These conditions may demonstrate perifollic-
ular pustules and scarring alopecia; however, large abscesses
and sinus tracts are usually not seen. Folliculotropic mycosis
fungoides can sometimes resemble dissecting cellulitis and
can be ruled out with a skin biopsy.

18.6 Treatment

Folliculitis decalvans often affects individuals for years and
treatment is difficult. Topical treatment alone is not sufficient.
Various oral antibiotics are used but relapse is common. Oral
doxycycline, minocycline, clarithromycin, sulfamethoxa-
zole-trimethoprim, and fusidic acid have been used alone and
in combination. Rifampin is a very good antistaphylococcal
agent, but resistance often occurs when used alone. A combi-
nation of rifampin 300 mg twice daily and clindamycin
300 mg twice daily has been used successfully and has report-
edly given the best outcomes, with remission for months to
years after treatment. Patients must be monitored for hepatitis,

oral contraceptive failure, interaction with warfarin, hemo-
lytic anemia, and thrombocytopenia when using rifampin.
Pseudomembranous colitis is a side effect of clindamycin.
Topical antibiotics such as mupirocin, clindamycin, fusidic
acid, and erythromycin have also been used with oral antibi-
otics [2, 3, 6]. Intralesional, topical, and oral corticosteroids
are used to reduce inflammation when used with oral antibiot-
ics. Other reported treatments include dapsone, isotretinoin,
topical tacrolimus [7], and ND-YAG laser [8].

Dissecting cellulitis is chronic and recalcitrant to a number
of treatments and multiple modalities are usually necessary
[9]. Oral antibiotics such as doxycycline and ciprofloxacin
have been used, but relapse is common [10]. Concomitant use
of topical antibiotics and intralesional and oral corticosteroids
is useful [11]. Large abscesses should be incised and drained.
Scerri et al. have reported long-standing remission with oral
isotretinoin, 1 mg/kg/day for 4 months followed by a mainte-
nance dosage of 0.75 mg/kg/day for 5-7 months [12].
Adalimumab has been used successfully to control dissecting
cellulitis in a number of reported cases [13]. When medical
treatment fails, follicular destruction with radiation, lasers, or
surgical resection with skin grafting may be necessary.

References

1. Olsen EA, Bergfeld WF, Cotsarelis G, et al. Workshop on Cicatricial
Alopecia. Summary of North American Hair Research Society
(NAHRS)-sponsored Workshop on Cicatricial Alopecia. Duke
University Medical Center, Feb 10 and 11, 2001. J] Am Acad
Dermatol. 2003;48:103-10.

2. Powell JJ, Dawber RP, Gatter K. Folliculitis decalvans including
tufted folliculitis: clinical, histological and therapeutic findings.
Br J Dermatol. 1999;140:328-33.

3. Whiting DA. Cicatricial alopecia: clinico-pathological findings and
treatment. Clin Dermatol. 2001;19:211-5.

4. Chiarini C, Torchia D, Bianchi B, Volpi W, Caproni M, Fabbri P.
Immunopathogenesis of folliculitis decalvans. Am J Clin Pathol.
2008;130:526-34.

5. Tan E, Martinka M, Ball N, Shapiro J. Primary cicatricial alopecias:
clinicopathology of 112 cases. ] Am Acad Dermatol. 2004;50:
25-32.

6. Otberg N, Kang H, Alzolibani A, Shapiro J. Folliculitis decalvans.
Dermatol Ther. 2008;21:238-44.

7. Bastida J, Valeron-Almazon P, Santana-Molina N, Medina-Gil C,
Carretero-Hernandez G. Treatment of folliculitis decalvans with
tacrolimus ointment. Int J Dermatol. 2012;51:216-20.

8. Parlette E, Kroeger N, Ross V. Nd:YAG laser treatment of recalci-
trant folliculitis decalvans. Dermatol Surg. 2004;30:1152—4.

9. Mundi JP, Marmon S, Fischer M, Kamino H, Patel R, Shapiro
J. Dissecting cellulitis of the scalp. Dermatol Online J. 2012;
18(12):8.

10. Otberg N. Primary cicatricial
2013;31(1):155-66. W.B. Saunders.

11. Somani N, Bergfeld WF. Cicatricial alopecia: classification and his-
topathology. Dermatol Ther. 2008;18:12.

12. Scerri L, et al. Dissecting cellulitis of the scalp: response to isotreti-
noin. Br J Dermatol. 1996;134:1105.

13. Sukhatme SV, Lenzy YM, Gottlieb AB. Refractory dissecting cel-
lulitis of the scalp treated with adalimumab. J Drugs Dermatol.
2008;7(10):981-3.

alopecias. Dermatol Clin.



Traction Alopecia

Diane Jackson-Richards

Contents

19.1  EtOlOZY ....voniieiieiiceeeeeee e 95
19.2  Epidemiology............cccoooeiiiieiiiiiiiiiiieieieie e 96
19.3  Clinical Features ...........c.ccccccocevevininnecneineieceeeenee 97
19.4 Histopathologic Features.............c..ccccocoovininininnninnnnnne 98
19.5 Differential Diagnosis .................cccceeiiininenineneeee 98
19.6  Treatment ............ccccccoovieinieenieeninieineceneeeeeeeeeeneenen 98
References.............ccccooeiiiiiiiiiiiniiicc 98

D. Jackson-Richards, MD

Department of Dermatology, Multicultural Dermatology Center,
Henry Ford Hospital, 3031 West Grand Blvd.,

Detroit, MI 48202, USA

e-mail: djacksol @hths.org

19

19.1 Etiology

Traction alopecia (TA) is a common form of hair loss seen
along the frontal and temporal hair line areas. Although any
area of the scalp where tension is placed on the hair can be
involved, it is usually seen in the frontotemporal areas. It is
due to chronic use of tight hairstyles such as tight ponytails,
tight braids, hair weaves, and hair rollers [1, 2]. Although not
limited to one ethnic group, it is most often seen in African
American women and girls, as these hairstyles are popular in
this group. Traction alopecia is also commonly seen in young
girls due to the custom of using tight hairstyles, which begins
at a young age (Figs. 19.1 and 19.2). It is also seen in Sikh
men and boys due to the cultural practice of pulling the hair
back tightly [3]. The tight tension on the hair leads to loosen-
ing of the hair shaft from the follicle, after which folliculitis
ensues. Traction alopecia has been classified as a “biphasic”
or “transitional” alopecia as it is initially non-scarring, but
later on becomes a scarring alopecia [4].
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Fig. 19.1 Traction alopecia with pustules on the scalp of a young
African American girl

19.2 Epidemiology

Studies on the incidence of traction alopecia have not been
done; however it is usually seen in women of African descent.
Hairstyles with tight cornrow braids and hair weaves are pop-
ular in this group. Although it has been observed in Sikh men
and boys, it is mostly seen in African American women.
Khumalo et al. studied 574 African schoolgirls and 604
women in the community in Cape Town, South Africa.
Participants were evaluated for the presence of TA along with
past and present hairstyling history. There were increased
odds of TA appearing in adults compared to children, most
likely related to a longer history of hairstyles that ultimately
produces TA. The odds of TA in natural hair with traction in
the form of braids, with or without added extensions, was
higher than in those wearing long natural hair without exten-
sions. In this study there seemed to be an even higher inci-
dence of TA when extensions such as braids or weaves
(Fig. 19.3) were added to chemically relaxed hair [5].

Fig. 19.2 Traction alopecia with pustules on the scalp of a young
African American girl

Fig.19.3 Traction alopecia in an African American female wearing a
hair weave
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19.3 Clinical Features

Early on there may be mild perifollicular erythema, scaling,
and pustules, usually at the frontotemporal hairline. Symptoms
of pruritus or tenderness are usually mild or absent and ery-
thema is subtle (Fig. 19.4). As the follicles atrophy, only short,
thin vellus type hairs remain. Examination reveals a reduced
number or absent follicular openings (Figs. 19.5 and 19.6).
Eventually follicles atrophy and with chronic tension, perma-
nent hair loss often results. A study by Samrao et al. looked at
women with TA over a 3 2 year period [3]. The groups studied
included 29 % Hispanic women and 58.5 % African American
women. This study described the “fringe” sign as a clinical
feature of TA involving the marginal hairline. The “fringe”
sign refers to those short, thin hairs that remain in TA and
involve the frontotemporal hairline. This feature was felt to be
a unique feature of TA not usually seen in other forms of hair
loss affecting the frontotemporal areas. Although thin vellus-
like hairs can be seen in alopecia areata with an ophiasis pat-
tern, it is not usually prominent and symmetrical. The “fringe”
sign is felt to be absent in frontal fibrosing alopecia.

Fig.19.5 Traction alopecia in an African American female

Fig.19.4 Mild traction alopecia in an African American female

Fig.19.6 Severe traction alopecia in an African American female
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19.4 Histopathologic Features

Histopathology of early stages of traction alopecia shows tri-
chomalacia and increased telogen and catagen hairs along
with preserved sebaceous glands. With progression of TA
there is follicular dropout of terminal hairs with vellus-sized
hairs remaining. Inflammation in biopsies varies from mild in
early disease to absent in more advanced cases. In late-stage
TA, terminal follicles are replaced by fibrous tracts. In other
forms of primary cicatricial alopecias, there is perifollicular
inflammation and fibrosis along with loss of sebaceous
glands. Histopathology of alopecia areata shows a peribulbar,
lymphocytic infiltrate and lack of fibrous tracts [3].

19.5 Differential Diagnosis

Differential diagnosis for traction alopecia includes trichotil-
lomania, ophiasis pattern alopecia areata, frontal fibrosing
alopecia, and androgenetic alopecia.

19.6 Treatment

Discontinuation of the tension-producing hairstyle is the
key to treatment of TA. If this is done early, permanent hair
loss may be averted. Since patients may have discontinued
tension-producing hairstyles for quite some time, a careful

history of past hairstyling practices must be taken. If a bac-
terial folliculitis or secondary fungal process is present,
these should be treated. Although there are no controlled
studies, topical and intralesional corticosteroids may
reduce inflammation and hair may regrow, providing fol-
licles have not been permanently damaged. There have
been reports of topical minoxidil being helpful in some
patients [6]. Severe cases of traction alopecia can be
treated with hair transplantation or rotation flap transplan-
tation, but consideration must be given to scarring as a
result of these procedures.
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20.1 Epidemiology

Atopic dermatitis (AD) is a chronic inflammatory skin
condition that affects 10-20 % of children worldwide.
Although it affects infants, children, and adults, 90 % of
patients with atopic dermatitis have onset of the disease
before the age of 5 [1]. Because of this, much of the epide-
miologic data is from studies performed in children. A 1995
study by Williams et al. found a twofold prevalence of AD in
black Caribbean children compared to white children born in
London, England. In 2002, Janumpally et al. looked at office
visits for AD using data of the National Ambulatory Medical
Care Survey (NAMCS) from 1990 to 1998. Blacks were
three times and Asian/Pacific Islanders six times more likely
than whites to be seen for AD [2]. Kim et al. studied 4,028
Korean children and found an AD incidence of 9.5 %. Decker
et al. has found an increasing incidence of AD in Africa, East
Asia, and Western and Northern Europe. A study by Shaw
et al. looked at the incidence in the USA overall as well as in
each specific state within the USA. This study used the 2003
data of the National Survey of Children’s Health sponsored
by the federal Maternal and Child Health Bureau. They
found an incidence of 10.7 % of children overall in the USA
and 15.9 % in black children. In general, this study showed a
higher AD prevalence in urban environments, black race,
and household education greater than high school [3].

20.2 Etiology

The etiology of atopic dermatitis is a complex interplay of
genetic and environmental factors that is not fully understood.
There is an association with asthma, allergic rhinitis, or fam-
ily history of AD in 30-70 % of patients. A genetic tendency
for a compromised epidermal barrier, along with environ-
mental influences, is thought to produce the disease. Within
anucleated stratum corneum cells, the plasma membrane is
replaced by a layer of large protein molecules of which filag-
grin (FLG) is a component. FLG plays an important role in
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the cohesion of the stratum corneum and the production of
humectants or natural moisturizers of the skin [4]. Filaggrin
(FLG) gene mutations were first proposed as a cause of ich-
thyosis vulgaris by Sybert et al. in 1985. Atopic dermatitis is
divided into two subsets: extrinsic AD and intrinsic AD. FLG
gene mutations along with elevated serum IgE (immunoglob-
ulin E) levels are seen in extrinsic AD but not intrinsic AD.
Intrinsic AD has relative late onset and milder severity. FLG
gene mutations alone are not the sole factor in the disease.
AD patients with FLG gene mutations are felt to have more
severe and persistent disease [5].

Antigen-presenting cells such as Langerhans cells present
antigens and stimulate the infiltration of Th lymphocytes.
Differentiation of ThO lymphocytes is toward the Th2 subset.

Th2 lymphocytes secrete the proinflammatory cytokines
IL-3, IL-4, IL-5, and IL-13 and stimulate a humoral immune
response. IL-13 has been associated with dermatitis and pru-
ritus in experimental animals. In the chronic phase of the
disease, there is a shift toward the Th1 subset, which secretes
growth factor beta, interferon gamma, IL-12, IL-11, and
IL-18 and activates the cellular immune response.

Patients with AD are often colonized with Staphylococcus
aureus. The Th2 environment inhibits production of antimi-
crobial peptides which predisposes the skin to secondary
infections. Inflamed, excoriated skin is more susceptible to
S. aureus which produces superantigen-specific IgE. This
superantigen-specific IgE degranulates mast cells and leads
to further inflammation.
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20.3 Clinical Features

Atopic dermatitis presents with erythematous, thin plaques
with fine scaling and xerosis. Acute lesions may show serous
drainage and crusting. Because of the intense pruritus of AD,
excoriations are usually seen. In infants, lesions are typically
seen on the face and extensor extremities. Although AD
involves many areas of the skin, the posterior neck, hands,
and antecubital and popliteal fossa are commonly involved
(Figs. 20.1, 20.2, 20.3, and 20.4). Erythema is difficult to
assess in darker skin and should not be relied upon to deter-
mine severity of disease. The presence of edema, warmth of
the skin, and scale can help to make the diagnosis in this
group of patients. Perifollicular accentuation or papular
eczema is more commonly seen in African Americans
(Figs. 20.5 and 20.6). As the condition becomes more
chronic, lesions evolve into thickened, lichenified plaques
(Figs. 20.7, 20.8, 20.9, and 20.10).

Chronic AD often results in postinflammatory hyper- and
hypopigmentation in long-standing lesions (Fig. 20.11).
Diffuse xerosis, even in uninvolved areas of the skin, is com-
mon and a result of impaired barrier function (Fig. 20.12).
Patients with severe AD may become erythrodermic

Fig.20.1 AD involving antecubital fossa in an AA boy

(Fig. 20.13). Dennie-Morgan lines or prominent skin folds of
the lower eyelids are often present, as well as hyperlinearity
of the palms.

Patients with AD are more prone to superimposed skin
infections (Fig. 20.14). S. aureus is often cultured from the
skin and nares of AD patients and should be considered
when patients are unresponsive to treatment. Molluscum
contagiosum and eczema herpeticum, a form of widespread
herpes simplex infection, can be complications. A high per-
centage of AD patients also have asthma or allergic rhinitis.
The American Academy of Dermatology Consensus
Conference on Pediatric AD has established major and
minor criteria for diagnosis of AD. Major criteria include
pruritus, eczematous changes consistent with those
described above, and a chronic, relapsing course. Minor cri-
teria include periorbital involvement, perifollicular accen-
tuation, palmar hyperlinearity, keratosis pilaris, and
ichthyosis vulgaris. AD is a chronic, relapsing disorder and
although some patients improve after childhood, 40 % may
have disease into adulthood. A form of eczema on the hands,
known as dyshidrotic eczema, presents as small papules and
vesicles on the sides of the palms and fingers accompanied
by pruritus (Fig. 20.15).

Fig.20.2 AD on popliteal fossa in an AA girl
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Fig. 20.3 AD in a 5-month-old AA male infant (Courtesy of Dr Tor
Shwayder)

Fig. 20.4 AD on legs of a 3-year-old AA child (Courtesy of Dr Tor
Shwayder)

I-

Fig. 20.5 Papular eczema on trunk of a AA male (Courtesy of Dr Tor
Shwayder)
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Fig.20.6 Papular eczema on the leg of an AA girl (Courtesy of Dr Tor
Shwayder)

Fig. 20.8 Lichenified AD on the arm of an AA boy (Courtesy of Dr
Tor Shwayder)

Fig.20.7 Lichenified AD on hand of an AA infant (Courtesy of Dr Tor
Shwayder)

Fig.20.9 Severe AD with lichenification in an adult AA male
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Fig.20.10 Lichenification and excoriations in an AA male with AD

Fig.20.12 Diffuse xerosis and extensive AD in an AA infant (Courtesy
of Dr Tor Shwayder)

Fig. 20.11 Severe AD with dyschromia in an AA child (Courtesy of
Dr Tor Shwayder)

Fig. 20.13 Severe erythrodermic AD in an African American infant
(Courtesy of Dr Tor Shwayder)
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Fig.20.14 AD with S. aureus infection in a Filipino infant (Courtesy
of Dr Tor Shwayder)

Fig. 20.15 Dyshidrotic eczema of the hand in an AA female

20.4 Histopathologic Features

The histopathology of AD shows epidermal edema or spon-
giosis. Lymphocytes are seen in the epidermis and in the
upper dermis in a perivascular pattern. As lesions become
more chronic, the epidermis may become thickened in a pso-
riasiform pattern and the spongiosis and lymphocytes dimin-
ish. Total serum IgE levels may be elevated but are not
specific to AD.

20.5 Differential Diagnosis

Atopic dermatitis is diagnosed by the history and classic skin
features described above. The pathology does not have a
unique, distinguishing feature. Although rare, Wiskott-
Aldrich syndrome or hyperimmunoglobulin E syndrome can
present with eczematous skin changes. Adults with dermati-
tis that is unresponsive to corticosteroids should have a
biopsy to rule out cutaneous T-cell lymphoma (CTCL).
Multiple biopsies or biopsy of an untreated lesion may be
necessary to rule out CTCL.

20.6 Treatment

Although topical corticosteroids and emollients are the
mainstay of therapy for AD, avoiding known triggers of the
disease is important. Harsh detergents, fragrances, and wool
clothing should be avoided. Only mild, non-alkali soaps
should be used for skin cleansing. Moisturizers that contain
ceramides, petroleum, or urea are important for improving
the barrier function of the skin. Sodium hypochlorite or
“bleach baths” (1/4—1/2 cup of bleach in a half or full bathtub
of water) two to three times a week along with intranasal
mupirocin ointment [6] reduces S. aureus colonization of the
skin. A topical corticosteroid, appropriate for the age of the
patient and extent of disease, should be used twice a day
along with emollients. Once the acute flare has been con-
trolled, long-term maintenance with a mid-potency topical
corticosteroid is typical, but caution must be taken to avoid
skin atrophy or HPA (hypothalamus pituitary axis) suppres-
sion. Topical calcineurin inhibitors (TClIs) are macrolactams
that inhibit activation of T-lymphocytes and thereby decrease
the release of cytokines. Long-term maintenance with TCIs
can reduce the side effects of atrophy and HPA suppression.
In 2006, the FDA imposed black box warning on TCIs citing
rare cases of malignancy although noting that a causal rela-
tionship was not established. The studies in animal models
were based on systemic administration rather than topical
and at doses that were 26—340 times greater than those given
to humans. In 2012 the American Academy of Dermatology
endorsed that TCIs are safe with proper use and reduce the
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debilitating effects of AD [7]. Antihistamines are also helpful
for associated pruritus.

For more recalcitrant cases, narrowband UVB light treat-
ments starting at 50-70 % of the minimal erythema dose
(MED) and increasing by 10-20 % per treatment three times
weekly may significantly improve or clear patients. On aver-
age 24-30 treatments were required and remission duration of
3-6 months or longer has been achieved. Short courses of oral
corticosteroids can be used for an acute flare but should not be
relied upon for frequent or long-term therapy. Cyclosporine
and mycophenolate mofetil with appropriate monitoring have
also been used successfully for severe cases [8].
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21.1 Etiology

Seborrheic dermatitis (SD) is a very common, chronic
inflammatory skin disorder that affects areas of the skin with
high sebum production. Unna first described the condition in
1887, but it was Malassez who first observed a fungal organ-
ism in flakes of skin taken from the scalp of patients with SD.
Malassezia is a lipophilic fungus found in normal flora of the
skin. The exact pathophysiology of SD has not been estab-
lished, but Malassezia yeast on the skin is felt to play a role [1].
In 1989, Bergbrant and Faergman failed to find a difference
in the amount of Malassezia on the skin of individuals with
SD versus control subjects or between lesional and non-
lesional skin. Bergbrant proposes that it is not the quantity of
Malassezia on the skin but the quantity of lipids and an indi-
vidual’s immune response to the fungus that determines if
SD will develop [2]. Patients with SD have normal sebum
production, but the skin surface lipids show an increase in
triglycerides and cholesterol along with a decrease in squa-
lene and free fatty acids. When lymphocytes of SD patients
were exposed to Malassezia extracts, there was a reduction
in IL-2 and IFN-gamma but an increase in IL-10. These
mechanisms may play a role in pathogenesis. Other investi-
gators have found a normal level of circulating antibodies to
Malassezia, suggesting that humoral immunity to Malassezia
does not play a major role in etiology. It has also been sug-
gested that an irritant, nonallergic response to Malassezia
may be the cause of SD.
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21.2 Epidemiology

There are two forms of seborrheic dermatitis, an infantile
form and an adult form. Infantile SD occurs from birth to 3
months of age, while the adult form peaks at ages 30-60.
Seborrheic dermatitis affects all races. The prevalence of
adult SD in the United States is 3—-5 %. The incidence may
be much higher, considering that dandruff, which is a mild
form of SD, is quite common and underreported. There is a
higher incidence of SD in HIV-positive individuals, ranging
from 31 to 85 %. A higher prevalence of SD is also seen in
patients with Parkinson’s disease or those with other neuro-
logical disorders such as traumatic brain or spinal cord injury
and cerebrovascular accidents [1].

21.3 Clinical Findings

Infantile SD usually occurs shortly after birth with yellow-
ish, greasy scale on the scalp that is often referred to as
“cradle cap.” There may be progression to erythematous,
scaly lesions on the face, retroauricular area, axillae, and
inguinal folds (Fig. 21.1). Infants with SD are usually not
irritable and the condition resolves around 3 months of age.
For adults, SD is a chronic, relapsing disorder. Typically the
scalp exhibits diffuse fine, white, or greasy scale (Figs. 21.2,
21.3, and 21.4). More significant disease manifests as ery-
thema and pruritus associated with the scale. Often, thin ery-
thematous, scaly plaques may extend beyond the frontal
scalp onto the forehead. On the face, lesions are often sym-
metrical with erythema and scaling of the nasolabial folds,
malar areas, glabella, and eyebrows (Fig. 21.5). Other com-
monly involved areas are the external ear, retroauricular
area, and presternal or intertriginous skin. In men, the beard
and mustache areas are commonly involved.
Hypopigmentation is often seen on the facial lesions of
darker- skinned individuals (Figs. 21.6, 21.7, and 21.8). This
postinflammatory hypopigmentation usually improves with
treatment. Pruritus may be mild to moderate. Patients with
HIV infection may have extensive SD on the face, neck,
scalp, and upper trunk (Fig. 21.9).

Fig.21.1 SD in an AA infant (Courtesy of Dr Tor Shwayder)
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Fig.21.2 SD of the scalp in an AA female

Fig.21.3 SD of frontal scalp in an AA female (Courtesy of Dr Henry
Lim)

Fig.21.5 SD of forehead in a Hispanic female
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Fig. 21.6 SD of the face in an AA male with postinflammatory
hypopigmentation

Fig.21.8 Extensive SD of the face in an AA male with postinflamma-
tory hypopigmentation (Courtesy of Dr. Tor Shwayder)

Fig. 21.9 SD of forehead in an AA female with HIV infection
(Courtesy of Dr. Henry Lim)

Fig.21.7 Extensive SD of the face in an AA male with postinflamma-
tory hypopigmentation (Courtesy of Dr. Tor Shwayder)
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21.4 Histopathology

The histopathology of SD shows a superficial lymphocytic
infiltrate with mild to moderate spongiosis. With more
chronic lesions there is psoriasiform hyperplasia with dilata-
tion of superficial capillaries [2]. The histologic features may
be difficult to distinguish from psoriasis; however, psoriasis
tends not to show spongiosis, while SD tends not to have
Munro’s microabscesses in the epidermis.

21.5 Differential Diagnosis

In cases of extensive infantile SD, atopic dermatitis, tinea
capitis, and Langerhans cell histiocytosis should be ruled
out. In adults, facial lesions of acute cutaneous lupus,
rosacea, and psoriasis can be confused with SD. SD in body
folds can resemble inverse psoriasis, erythrasma, or irritant
dermatitis. If an adult presents with marked SD for the first
time or there is sudden worsening of SD, testing for HIV
should be considered.

21.6 Treatment

The first reported use of ketoconazole to treat SD was in
1984. Various topical antifungals, particularly the azoles,
continue to be the basis of treatment for SD. Topical azoles
as well as ciclopirox are used in the form of creams, lotions,
or shampoos. Ciclopirox has both anti-inflammatory and
antifungal properties. Another azole, miconazole, has also
been used successfully in the treatment of SD [3]. Zinc pyri-
thione and selenium sulfide shampoos are usually very help-
ful in SD treatment [4]. Topical corticosteroids are commonly
used in combination with topical antifungals; however, with
long-term use there is concern over tachyphylaxis, atrophy,
and perioral dermatitis. Care must be given to the choice of
treatment, as African American patients may find some

shampoos and solution-based topicals very drying to hair
that is inherently dry and brittle. Shampooing more fre-
quently than once a week is not reasonable in this racial
group, particularly for African American women. Choosing
a topical corticosteroid with an emollient base is also more
cosmetically acceptable for this group. Topical calcineurin
inhibitors such as tacrolimus and pimecrolimus are quite
helpful in the treatment of SD. These agents are particularly
helpful for resistant cases and provide prolonged remission
without the side effects of topical corticosteroids. A study by
High and Pandya treated African American adults for facial
SD with 1 % pimecrolimus cream twice daily for 16 weeks.
Not only was there improvement in the erythema and scaling
but significant improvement in the associated hypopigmenta-
tion seen in the affected patients [5]. Although most cases of
SD can be managed with topical treatment, oral antifungals
can be used in severe cases. Terbinafine 250 mg daily for 4
weeks, ketoconazole 200 mg daily for 14 days, and itracon-
azole 200 mg daily for 1 week followed by 200 mg once
every 2 weeks have been used, but the risk of these systemic
treatments should be given consideration.
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Lichen planus (LP) is an inflammatory disease of unknown
cause affecting the skin, scalp, nails, and mucous mem-
branes. LP primarily affects middle-aged adults (ages 30—-60)
and is estimated to affect 0.5-1.0 % of the population world-
wide [1]. Childhood LP typically accounts for 5 % or less of
cases, and some studies report a higher incidence in patients
with skin of color, particularly South Asians and African-

LP is characterized by a T-cell-mediated immunological
reaction affecting the dermis and epidermis, leading to
keratinocyte apoptosis [4]. While the role of specific trigger
factors is controversial, LP has been linked to hepatitis
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22.2 Clinical Features
22.2.1 Distribution and Arrangement

The lesions of LP have a predilection for the flexor wrists,
trunk, medial thighs, shins, scalp, oral mucosa, and genital
mucosa (Figs. 22.1, 22.2, 22.3, 22.4, 22.5, 22.6, 22.7, and
22.8). LP may also affect the palms and soles. Involvement of
the face is rare. The Koebner phenomenon is a common occur-
rence in patients with LP (Fig. 22.9). Many clinical variants of
LP have been reported, including actinic (Fig. 22.10), linear,

annular (Fig. 22.11), hypertrophic, and ulcerative LP. Some
variants are reported to occur more often in certain patient
populations. Actinic LP is characterized by lesions in the sun-
exposed areas of the face, arms, hands, and neck. It primarily
affects the Middle Eastern population with usual onset in the
spring and summer [6]. Linear LP, in which lesions are limited
to one band or streak, has been reported in up to 10 % of cases
of LP in Japan compared to less than 1 % of patients elsewhere
[7]. Lichen planopilaris is a disease of the scalp which is char-
acterized by scaly papules at the base of affected hairs leading
to permanent alopecia (Figs. 22.12 and 22.13).

Fig.22.1 Lichen planus of axilla in a Hispanic female

|

Fig. 22.2 Lichen planus of lower trunk and genital region in an AA
female (Courtesy of Dr. Chauncey McHargue)

Fig.22.3 Lichen planus of upper arm in an AA male
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Fig.22.4 Lichen planus of the back in a Hispanic male

Fig.22.7 Lichen planus of buccal mucosa in a Hispanic male

Fig.22.5 Lichen planus of lips in an AA male
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Fig.22.8 Lichen planus of buccal mucosa in a Hispanic female Fig. 22.10 Actinic lichen planus of the forearm in a South Asian
female

Fig.22.11 Annular lichen planus of the arm in an AA male

Fig.22.9 Lichen planus of wrist in a Hispanic female
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Fig.22.12 Lichen planopilaris of scalp in an AA female

Fig.22.13 Lichen planopilaris of scalp in a Hispanic female

22.2.2 Morphology

The primary lesions of LP are polygonal, violaceous, flat-
topped papules that may coalesce into plaques. Pruritus is a
prominent feature of the disease. The lesions are often covered
by scant, adherent scales or a reticular network of fine white
lines (Wickham striae). Postinflammatory hyperpigmentation
is a common finding as the lesions clear, particularly in people
with skin of color [6]. Oral lesions may be reticulate, annular,
erythematous, or ulcerative and are often painful. Genital
lesions are more common in men, often presenting on the glans

penis, sometimes with an annular pattern. Women may have
linear, white striae on the vulva and vagina. LP often affects the
nails, typically with simultaneous involvement of several nails.
Longitudinal ridging and splitting are common findings. Other
observed changes include thinning of the nail plate, pterygium,
trachyonychia, onycholysis, and subungual hyperkeratosis [1].

22.3 Natural History and Prognosis

The natural history of LP is highly variable. The majority of
LP cases with skin lesions will resolve within 1-2 years.
Oral disease is often chronic and resistant to treatment [4].
Recurrences of LP are common [6].

22.4 Histopathologic Features

LP is characterized by a dense, band-like lymphocytic infiltrate
in the superficial dermis. Degenerative keratinocytes (Civatte or
colloid bodies) are also present in the superficial dermis [4]. A
“sawtooth” pattern of epidermal hyperplasia may also be seen.

22.5 Diagnosis and Differential Diagnosis

Diagnosis is often made clinically by the classic morphologic
characteristics of the lesions, but a punch biopsy may be help-
ful to confirm the diagnosis in atypical cases. The differential
diagnosis of LP includes lichenoid drug reaction, pityriasis
rosea, guttate psoriasis, lichen nitidus, and lichenoid syphilid
[1, 6]. The differential diagnosis of oral lesions includes leu-
koplakia, lupus erythematosus, candidiasis, squamous cell
carcinoma, and autoimmune bullous diseases.

22.6 Treatment

For limited skin or oral lesions, high-potency topical ste-
roids are appropriate first-line therapies. Widespread
lesions may respond to oral corticosteroids. Other therapies
to consider include retinoids (topical or systemic), photo-
therapy (UVB, UVAL, PUVA), topical calcineurin inhibi-
tors, antifungal agents (for oral LP), and low molecular
weight heparin [8, 9].
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22.7 Lichen Nitidus
22.7.1 Introduction

Lichen nitidus (LN) is a chronic inflammatory condition of
the skin that primarily affects children and young adults. The
cause of LN is unknown although some have reported cases
of LN concurrent with Crohn’s disease. Others have reported
an association between LN and atopic dermatitis. Familial
cases of LN are rare [3].

22.7.2 Clinical Features

Lesions of LN are often localized to a few areas, including
the penis, lower abdomen, upper extremities, and chest
(Figs. 22.14, 22.15, and 22.16). In some cases LN assumes a
widespread distribution and the lesions may coalesce into
plaques with fine scale. The Koebner phenomenon is com-
mon (Figs. 22.17 and 22.18) [6].

The lesions are discrete, flat-topped, uniform papules, no
larger than 1-2 mm. The color varies from yellow/brown to
dark red in contrast to the violaceous lesions of LP. Unlike
LP, LN is usually asymptomatic. LN occasionally affects the
palms and soles with multiple hyperkeratotic papules that
may coalesce into plaques.

Variants of LN have been reported in African-Americans
and dark-skinned patients from the Middle East and Indian
subcontinent. This disease is called summertime LN actini-
cus, actinic LN, or actinic lichenoid eruption. LN actinicus
affects both children and adults. Lesions are identical in
appearance and histology to LN but with a distribution in
sun-exposed areas of the dorsal hands, forearm, and poste-
rior neck [3]. Facial presentation of LN actinicus in three
African-American girls has also been reported [10].

22.7.3 Histologic Features

LN is characterized by a focal, circumscribed infiltrate of
lymphocytes and histiocytes. The epidermis often grows
around this infiltrate, giving a “ball and claw” appearance.
The inflammation is often granulomatous with multinucleate
giant cells and epithelioid histiocytes [3].

22.7.4 Natural History and Treatment

The course of LN is slowly progressive with spontaneous
remission after several years. Treatment is unnecessary in
most cases. Patients who desired treatment can be treated
with topical corticosteroids, dinitrochlorobenzene, PUVA,
astemizole, or acitretin [3].

Fig.22.14 Lichen nitidus of trunk in a Hispanic girl

Fig.22.15 Lichen nitidus of trunk in an African male
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Fig.22.16 Lichen nitidus of hand in an AA male (Courtesy of Dr Tor
Shwayder)

Fig. 22.17 Lichen nitidus in an AA male with Koebner phenomenon
(Courtesy of Dr Tor Shwayder)

Fig.22.18 Lichen nitidus of the temple in an African-American girl

22.8 Lichen Striatus
22.8.1 Introduction

Lichen striatus is an asymptomatic, self-limited eruption of
small, scaly, erythematous papules seen primarily in chil-
dren. The cause of lichen striatus is unknown [3].

22.8.2 Clinical Features

The 1-3 mm papules characteristic of lichen striatus coalesce
to form a band which progresses down the extremity (more
common) or around the trunk (less common) and characteris-
tically follows the lines of Blaschko (Fig. 22.19).
Hypopigmentation is prominent in persons with skin of color.
Nail lesions are rare and typically restricted to a single nail [3].

22.8.3 Brief Description of Histopathologic
Features

The histologic appearance of lichen striatus is variable.
There is a dense lymphocytic infiltrate of the dermis which
may be perivascular or band-like. Often there is a dense
infiltrate around the eccrine sweat glands and ducts as well,
which may help distinguish lichen striatus from LP [3].

22.8.4 Natural History and Treatment

On average lichen striatus spontaneously resolves within 1
year, but it may persist for up to 4 years. Postinflammatory
hypopigmentation may last for months or several years as

Fig. 22.19 Lichen striatus in a South Asian girl (Courtesy of Dr Tor
Shwayder)
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well. Recurrences are uncommon. The diagnosis is usually 4

straightforward, but the differential diagnoses may include
linear lichen planus, linear psoriasis, and inflammatory lin-
ear verrucous epidermal nevus. Treatment is usually not

necessary although corticosteroids may be used to help the ~ ©

appearance of the lesions [3].
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23.1 Etiology

Pityriasis rosea (PR) is a self-limited harmless, skin eruption
first described by Robert William in 1798 and later termed
pityriasis rosea by Camille Melchior Gibert in 1860
(Bolognia). Although the etiology is unknown, it is postu-
lated to be caused by a virus, specifically human herpes
viruses 6 and 7 (HHV-6 and HHV-7). Drago et al. detected
herpes virus via electron microscopy around collagen fibers
and blood vessels of the mid and upper dermis in 70 % of PR
patients [1]. Another study by Watanabe et al. found HHV-7
in the plasma of 50 % of patients with acute PR and none in
healthy controls. In 2002 Watanabe et al. found HHV-6 and
HHV-7 in the skin and serum of patients with PR. PR is not
caused by a direct herpes viral infection of the skin but pos-
sibly by cutaneous infiltration of latently infected lympho-
cytes during systemic viral replication. Although these
studies are compelling, they have not been reproduced and
thus the exact etiology has yet to be definitively proven.

23.2 Epidemiology

Pityriasis rosea occurs worldwide and some reports attribute
2 % of outpatient dermatology visits to this condition. It
affects both sexes equally as well as all ages and races.
Seventy-five percent of PR cases occur within the range of
10-35 years. There have been reports of an increased inci-
dence during the spring and fall.
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23.3 Clinical Features

Classic cases present with the acute onset of a “herald patch”
which is a solitary 1-4 cm pink or hyperpigmented patch or
plaque. Lesions typically have a fine collarette of scale at their
periphery. The herald patch or initial lesion occurs in 80 % of
cases (Fig. 23.1). Within a few days of the initial lesion, there
is an outbreak of papules and plaques on the trunk and upper
extremities that are similar to the herald patch but smaller in
size (Figs. 23.2, 23.3, and 23.4). In darker pigmented individu-
als, lesions may be hyperpigmented rather than pink. Lesions
may follow Langer’s lines and often are referred to as resem-
bling a “Christmas tree” pattern. Facial lesions may be seen in
up to 30 % of cases in African Americans (Fig. 23.5). Amer
et al. studied the clinical presentation of PR in black children

presenting to a pediatric clinic in Detroit, Michigan. They
found facial lesions in 30 % and scalp involvement in 8 % of
cases [2]. In addition, lesions may consist of small papules as
opposed to plaques, especially in darker-skinned patients. Oral
lesions are rare and consist of punctate hemorrhages, erythem-
atous macules, or plaques. Oral lesions tend to be more com-
mon in children, black patients, and those with more
widespread PR [3]. An atypical presentation referred to as
inverse pityriasis (Fig. 23.6) presents with lesions in the ingui-
nal and perineal region and axillae as opposed to the trunk.
Associated pruritus may vary from nonexistent to moderately
severe. PR usually spontaneously resolves in 8 weeks and
rarely lasts as long as 5 months. As with many inflammatory
disorders, residual hyper- or hypopigmentation is more com-
mon in darker skin.

Fig.23.1 Herald patch of PR in a Hispanic male

Fig.23.2 PR on the neck of an African American male

Fig.23.3 PR on the shoulder of an African American male

Fig.23.4 PR on the proximal arm of an African American male
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Fig.23.5 PR lesions on the face of a young African American girl

Fig.23.6 Inverse PR in an AA boy (Courtesy of Dr. Tor Shwayder)

23.4 Histopathologic Features

Histopathology shows spongiosis with a mild lymphohistio-
cytic, perivascular infiltrate. Small areas of parakeratosis can
be seen. In general the pathology is rather nonspecific. When
in doubt VDRL and FTA-ABS are recommended to rule out
syphilis.

23.5 Differential Diagnosis

The herald patch is often mistaken for tinea corporis or num-
mular dermatitis. Most importantly secondary syphilis can
resemble pityriasis rosea. Secondary syphilis may have palm
and sole involvement and can be ruled out with serologic
tests. Other disorders to include in the differential diagnosis
are a viral exanthem, nummular dermatitis, drug eruption,
and guttate psoriasis.

23.6 Treatment

Since PR is self-limited, reassurance is often all that is needed.
Some patients may have more intense pruritus and topical
corticosteroids, emollients, and antihistamines are helpful.
UVB phototherapy has been shown to lessen the severity of
extensive pityriasis rosea and hasten clearing of the condition.
Oral erythromycin, 250 mg four times daily, resulted in reso-
lution of PR within 2 weeks in 73 % of cases [4].
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References...............ccccoooviiiiiiiiiiii 130  of any age or race, but the exact prevalence and incidence is
unknown. PLC has been reported to occur more often in
males and often presents in late childhood/early adulthood
with an average age of presentation of 29 years. PLC has
rarely been reported to occur in infants [1-3].
24.1.2 Etiology
Although the pathogenesis of PLC is still unknown, there
are three current hypotheses regarding possible etiologies.
First, PLC has been theorized to be an atypical immune
response triggered by a foreign/infectious agent, including
HIV, EBV, VZV, Parvovirus B19, HHVS, Toxoplasma gondii,
Staphylococcus aureus, and group A beta-hemolytic strep-
tococci. However, this theory is more often associated with
PLEVA, the acute form of pityriasis lichenoides [1, 2, 4].
A second hypothesis is that PLC is a monoclonal T-cell dis-
order that precedes mycosis fungoides. PCR amplification in
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24.2 Clinical Features micaceous scale. Over time, PLC evolves into multiple
benign-appearing papules scattered across the trunk and
24.2.1 Distribution and Arrangement proximal extremities (Figs. 24.1, 24.2, 24.3, 24.4, 24.5, and

24.6). Although acral and segmental distributions have also
PLC is a benign chronic papulosquamous skin disorder that been described, PLC usually spares the face, palms and
presents initially as an erythematous papule with central soles, and mucous membranes [1, 2].

Fig. 24.1 PLC of the forearm in a South Asian female

Fig. 24.3 PLC of the knee in an AA female

Fig.24.4 PLC of the upper arm in a Hispanic female

Fig.24.2 PLC of the dorsal hand in a South Asian female
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Fig. 24.5 Severe PLC of the face in an AA male

Fig.24.6 Severe PLC of the legs in an AA male

24.2.2 Morphology of Lesions

PLC presents as gradually developing small maculopapules
that are reddish-brown with fine centrally attached fine epi-
dermal, mica-like scale. Over the span of weeks or months,
these lesions may spontaneously regress and flatten, leaving
a hyper- or hypopigmented macule. In dark-skinned indi-
viduals, PLC may present as generalized hypopigmented
macules without scale [1, 2].

24.3 Natural History and Prognosis

PLC has an indolent course, with the generalized eruption
lasting months to years before resolving. However, PLC
often presents with exacerbations and long periods of remis-
sions over time; therefore, lesions can present at all stages of
development. Patients with PLC have a good prognosis in
terms of overall general health, but have rarely been reported
to progress to PLEVA and mycosis fungoides [1, 5]. Because
of the possibility of progressing to other disorders, frequent
visits and skin biopsy of suspicious lesions are suggested as
patients are followed. Clonality, which can be present in
lesions of PLC, does not seem to be associated with
progression or adverse clinical outcome [6].

244 Histopathology

PLC is typified by epidermal parakeratosis, mild acanthosis,
and spongiosis with mild basal cell vacuolation; band-like der-
mal CD4+ T-dominant lymphocytic infiltrates, dermal edema
with occasional extravasated erythrocytes and neutrophils; and
sparse perivascular infiltrate with dilation of superficial ves-
sels. Over time, these interface changes become less prominent
and may be undetectable in regressing lesions [1, 7, 8].

24.5 Diagnosis and Differential Diagnosis

PLC is often clinically confused with various other papu-
losquamous skin disorders and requires a thorough history
combined with histopathologic examinations in order to
distinguish PLC from other disorders. The differential diag-
nosis includes guttate psoriasis, papular eczematous derma-
titis, tinea versicolor, mycosis fungoides, Gianotti-Crosti
syndrome, pityriasis rosea, arthropod bite reaction, second-
ary syphilis, papulonecrotic tuberculid, polymorphous light
reaction, and toxic epidermal necrolysis. The most common
dermatosis confused with PLC is lymphomatoid papulosis.
Lymphomatoid papulosis can be differentiated from PLC as
the former is a cutaneous lymphoproliferative disorder with
papules that often crust over and can develop into nodules and
plaques. Lymphomatoid papulosis has distinct histologic find-
ings and CD 30+lymphocytes in the inflammatory infiltrate,
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unlike PLC. In addition, patients with PLC may have hundreds
of lesions, whereas patients with lymphomatoid papulosis
usually have less than 50 lesions on exam [1, 2, 4].

24.6 Treatment

Currently, there is no standard of treatment for PLC; instead,
there are various treatment options. These options include
phototherapy, oral antimicrobials, antivirals, topical cortico-
steroids, antihistamines, methotrexate, acitretin, cyclospo-
rine, and calciferol/ergocalciferol. Phototherapy is currently
the first-line treatment, including the pediatric population,
and includes UVB, narrow-band UVB, psoralen plus UVA,
and UVA-1. To help prevent relapses of PLC, light therapy
is usually slowly tapered during the course of treatment [2].

If PLC was triggered by a foreign antigen such as a bac-
terial or viral source, treating with antibiotics or antivirals
is recommended. Topical corticosteroids and antihistamines
are used as symptomatic treatment options to help relieve
any inflammation and pruritus. For more severe PLC in the
adult population, cyclosporine, retinoids, calciferol, and
methotrexate have proven to be effective. Because PLC is

resistant to many of the available treatments, combination
therapy is often superior to monotherapy [1].
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REFETEIICES ...t 138 [3]. Prevalence is generally lower in populations with skin of
color. In one population-based study, the prevalence of pso-
riasis was 1.3 % in African Americans compared with 2.5 %
for Caucasians [4]. Prevalence is highest among Northern
Europeans (5 %) [5]. Many countries and regions have
reported psoriasis prevalence rates, including Mexico (3 %),
Western Africa (0.3-0.8 %), Kenya (3.5 %), Uganda (2.8 %),
Tanzania (3 %), India (0.5-2.3 %), China (0.05-1.23 %),
Japan (0.29-1.18 %), Italy (2.9 %), France (2.58 %), Spain
(1.43 %), and Taiwan (0.2 %) [1].
25.1.2 Etiology
Evidence supports strong roles for both genetic and environ-
mental factors in the etiopathogenesis of psoriasis.

Environmental factors include psychological stress,

smoking, trauma, obesity, weather, HIV, streptococcal
pharyngitis, other infections, and drugs, especially
B-blockers, lithium, antimalarial medications, and inter-
feron [1, 3].
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monozygotic twins are more likely to share distribution,
severity, and age of onset [3].

Much of the genetic predisposition for psoriasis can be
traced to the major histocompatibility complex on chromo-
some 6 and the associated human leukocyte antigens (HLAs)
found on human cells. For example, the HLA-Cw6 allele is
the principal allele associated with psoriasis in Caucasians,
Northern Indians, and the Japanese (relative risk=25). Only
17 % of Chinese psoriasis patients carry the HLA-Cw6 allele
compared with 50-80 % of Caucasian patients [5]. Aside
from HLA-Cw6, substantial evidence has accumulated asso-
ciating psoriasis with HLA-A1, HLA-A2, HLA-B17, HLA-

B13, HLA-B37, HLA-B39, HLA-Bw57, HLA-Cwo6,
HLA-Cw7, HLA-Cw11, and HLA-DR7 [5].

Psoriasis was once considered an epidermal disease with
defects confined to keratinocytes. In the late 1970s and early
1980s, however, it was discovered that T-cell immunosup-
pressive agents such as cyclosporine were efficacious as treat-
ments for psoriasis. This paradigm shift led to further research
resulting in the current view that psoriasis is a product of a
dysregulated immune system and is actually a T-cell-mediated
disease [3, 6]. This new avenue of investigation has led to the
development of several novel therapeutic approaches.
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25.2 Clinical Features

Psoriasis presents in several different forms, and at any one
time, more than one variant may coexist in the same patient.
Most lesions share features of erythema, thickening, and
scale [3]. In one survey of dermatologists, 66 % reported
more dyspigmentation, thicker plaques, and less erythema in
African Americans [7].

25.2.1 Distribution, Arrangement,
and Morphology

The distribution and arrangement of psoriasis variants pres-
ent similarly across skin types [5]:
1. Chronic plaque psoriasis
(a) This is the most common form of psoriasis, in which
relatively symmetric, sharply defined plaques are
found on the scalp, elbows, knees, trunk, and presacral
area (Figs. 25.1, 25.2, 25.3, 25.4, and 25.5). Plaques
may also be found on the hands, feet, and genitalia in
45 % of affected patients. The characteristic lesion is a
sharply demarcated erythematous plaque with adher-
ent micaceous scale [3]. The silvery scale results from
premature maturation of keratinocytes and incomplete
cornification with parakeratosis or retention of nuclei
in the stratum corneum [6]. In skin of color, lesions are
typified by more violaceous and gray colors [3, 5, 6].
2. Guttate psoriasis
(a) This category often presents explosively in adoles-
cents and children with small, red-salmon-colored pap-
ules and plaques with or without silvery scale (Figs. 25.6
and 25.7). It is frequently preceded by an upper respira-
tory infection and over half have elevated antistreptoly-
sin O, anti-DNase B, or streptozyme titers [3, 5].
3. Erythrodermic psoriasis
(a) This variant is more unusual, can occur at any time in
any psoriasis patient, and can be acute or gradual. It
consists of diffuse, generalized redness of the skin
and extensive scaling (Fig. 25.8). Clues that erythro-
derma is due to psoriasis include lesions in classic
locations, nail changes, and facial sparing. This form
can also be induced by withdrawal of systemic corti-
costeroid therapy [3, 5].
4. Pustular psoriasis
(a) This is often seen in pregnancy or after rapid cortico-
steroid taper. Neutrophils dominate the picture histo-
logically, and groups of macroscopic sterile pustules
are observed with or without plaques [3, 5].
5. Palmoplantar psoriasis or pustulosis of palms and soles
(a) Sterile pustules are characteristically involved on the
palmoplantar surfaces. It can be regularly mistaken
for dyshidrotic eczema [3, 5].

6. Scalp psoriasis
(a) Scalp psoriasis can be difficult to distinguish from
seborrheic dermatitis, and the two may even coexist.
Psoriasis, however, frequently will advance onto the
periphery of the face, retroauricular areas, and the
upper neck (Fig. 25.9).
7. Inverse psoriasis or flexural psoriasis
(a) Inverse psoriasis is distinguished for characteristic
lesions found in the axillae, inframammary region,
retroauricular folds, and intergluteal cleft. Localized
dermatophyte, candidal, or bacterial infections can
incite flexural psoriasis [3].
8. Nail psoriasis
(a) Patients with psoriasis may develop oil spots ony-
cholysis and pitting of the nails (Figs. 25.10 and
25.11).
9. Koebner phenomenon
(a) Patients with psoriasis exhibit the Koebner phenom-
enon, in which psoriasis develops in areas of trauma
(Fig. 25.12)

In a review of 1,220 Asian Indian patients, 93 % had
chronic plaque psoriasis, followed by pustular, guttate, and
erythrodermic types. In a survey of 28,628 Japanese patients,
86 % had plaque-type psoriasis, followed by guttate (2.8 %),
generalized pustular (0.9 %), erythrodermic (0.8 %), and
localized pustular forms (0.5 %). One percent had psoriatic
arthritis. Studies on African Americans and Native Americans
found similar results [5].

25.2.2 Associated Symptoms

Although itching is not usually a common feature, severe
pruritus, edema, and pain are seen in some patients, particu-
larly with certain variants, such as erythrodermic psoriasis.
Bacteria infrequently secondarily infect psoriatic lesions, but
concomitant candidal infections are more common [3].
Interestingly, less atopic dermatitis, less asthma, less urti-
caria, and less allergic contact dermatitis are reported in pso-
riasis patients [3].

25.2.3 Systemic Findings

Metabolic syndrome, depression, and even cancer, including
lymphoma, are more prevalent in psoriatic patients [6].
Myocardial infarction, pulmonary embolism, peripheral arterial
disease, and cerebrovascular accidents are also all more com-
mon. It remains unclear if these precede or result from psoriasis.
For example, depression may be related to the psychological
distress and cancer is potentially related to treatment [3].
Psoriatic arthritis occurs in 5-30 % of patients. In a minority
(10-15 %), arthritis actually appears prior to skin lesions [5].
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Fig.25.1 Chronic plaques of psoriasis on the knee of an AA male

Fig.25.2 Chronic plaques of psoriasis on the back and buttocks of a
Hispanic male

Fig. 25.3 Chronic plaques of psoriasis on the back of a South Asian
male
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Fig. 25.5 Chronic plaque of psoriasis on the extensor arm of an AA
female

Fig.25.4 Chronic plaques of psoriasis on the knee and shin of an AA
female
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Fig.25.6 Guttate psoriasis on the leg of a South Asian male

Fig.25.7 Guttate psoriasis on the abdomen of a Hispanic female
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Fig. 25.12 Chronic plaque psoriasis of the elbow in an AA male
showing the Koebner phenomenon

Fig. 25.10 Oil spots and pitting of the nail in a Hispanic male with
psoriasis

Fig.25.11 Onycholysis and pitting of the nail in a Hispanic male with
psoriasis
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25.3 Natural History and Prognosis

Psoriasis is a chronic disease that can manifest at any age with
two peaks of presentation, one at 20-30 years of age and the
other at 50-60 years. Because of increased comorbidities,
physicians should consider screening for atherosclerotic dis-
ease, metabolic syndrome, diabetes, hypertension, nonalco-
holic steatohepatitis, and alcoholic fatty liver disease. Overall,
life expectancy is reduced by 3.5-4.4 years [3, 5, 6].

25.4 Histopathological Features

Histopathological features are consistent across different
races and ethnicities. Hyperkeratosis, parakeratosis, and
acanthosis are hallmarks of psoriasis. Tortuous and dilated
blood vessels are seen with a predominantly lymphocytic
infiltrate [3]. The thickened epidermis is secondary to an
increased mitotic rate and reduced cell transit time [3, 5, 6].

25.5 Diagnosis and Differential Diagnosis

Psoriasis may appear atypical in patients with skin of
color because the key features are masked by pigmentation
[7]. Lichen simplex chronicus and seborrheic dermatitis
can both mimic and coexist with psoriasis. If there are
only one or a few plaques, particularly those resistant to
treatment, squamous cell carcinoma in situ should be
ruled out with a biopsy. Occasionally, the mycosis fungoi-
des variant of cutaneous T-cell lymphoma or even derma-
tomyositis may be mistaken for psoriasis. Palmoplantar
psoriasis is sometimes diagnosed as keratotic eczema.
Erythrodermic psoriasis can be confused with any condi-
tion causing generalized erythema, such as Sézary syn-
drome or drug reactions. Guttate psoriasis can be mistaken
for secondary syphilis or pityriasis rosea. Many condi-
tions including cutaneous candidiasis, extramammary
Paget’s disease, and contact dermatitis can imitate inverse
psoriasis [3]. Any diagnostic confusion is usually resolved
over time as characteristic lesions become manifested or
with a skin biopsy.

25.6 Treatment

Treatment is similar across ethnic populations. Typically,
combination therapy yields the best results. Management
options include topical and systemic glucocorticoids, topical
and oral retinoids, anthralins, calcipotriene, immunosuppres-
sants, phototherapy, biologics that target either T cells or
cytokines, and various other herbal remedies [3, 5, 6].

Coal tar, calcipotriol, anthralin, and topical steroids have
proven efficacy in Indian patients. The newer “biologics”

have been found effective in several populations, including
infliximab in China, etanercept in African Americans and
Hispanics, and ustekinumab in Taiwan and Korea, to name a
few [2, 8, 9]. Other therapies used around the world include
neem oil, turmeric (found in curry powder), acupuncture,
indirubin, and many others [3, 5].

Phototherapy, a leading treatment for patients with lesions
covering greater than 10 % of body surface area, poses a risk
of hyperpigmentation because patients with skin of color
have a more active melanogenic response to UV light. To
protect from this outcome, changing from two treatments of
PUVA (psoralens plus UVA) per week to three per week low-
ered the total dose without changing efficacy in one study.
Further, some physicians push for higher doses to achieve
erythrogenic levels, but a recent study showed that suberyth-
rogenic doses of narrowband UVB are just as effective in
skin of color [10]. These strategies reduce melanogenesis by
reducing the dose of UV radiation.

Modified endpoints may be needed when treating patients
with darker skin to account for the propensity for skin of
color for hypo- or hyperpigmentation. For example, the reso-
lution of dyschromia would likely be an equal or greater end-
point than improvement in scale or thickness in affected
patients [2].
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following: African American females, 39/100,000; African
American males, 30/100,000; white females, 12/100,000; and
white males, 9/100,000. African American women, aged
30-39, had the highest incidence, at 107/100,000 [2].
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26.2 Etiology

The etiology of sarcoidosis is unknown; however, hypothe-
ses include infectious, genetic, and immunologic etiologies.
Several studies have implicated mycobacteria as causative
agents; however, detection of mycobacteria DNA in sar-
coidal tissue has been inconclusive, and it has never been
cultured from sarcoidal tissue [3]. Martinetti et al. [4] found
a positive association of HLA-1, HLA-B8, and HLA-DR3
with sarcoidosis in a study of European patients. Rybicki
et al. [5] found that familial clusters occurred more com-
monly in African Americans. The immunologic theory is
that an unknown antigen is presented to CD4+, Th1 subtype
T-helper cells by macrophages, bearing MHC class II mole-
cules. Cytokines from CD4+ T-cells, IL-2, and interferon
gamma stimulate lymphocytes and induce granuloma forma-
tion in the target organ. The recruitment of CD4+ T-cells

D. Jackson-Richards, MD from the circulation leads to a decreased delayed-type hyper-
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Detroit. MI 48202. USA early stages of the disease. Cytokines also stimulate B-cells,
e-mail: djacksol @hfhs.org leading to hypergammaglobulinemia [6].
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26.3 Clinical Findings

Sarcoidosis involves the skin in 25 % of cases [7], and der-
matologists are often involved in confirming the diagnosis.
Cutaneous lesions are divided into specific (those containing
granulomas) and nonspecific or reactive (those without gran-
ulomas). Classic specific skin lesions are asymptomatic red-
brown papules, nodules, and plaques. These lesions are
commonly found on the face, lips, neck, upper back, and
extremities (Figs. 26.1, 26.2, 26.3, 26.4, 26.5, and 26.6).
Lupus pernio is the most common cutaneous presentation,
consisting of red-brown to violaceous papules and nodules
on the nose, lips, cheeks, and ears which can lead to scarring
(Figs. 26.7 and 26.8). Lupus pernio is most common in
African Americans and is usually associated with chronic,
fibrotic sarcoidosis of the upper respiratory tract, nasophar-
ynx, and lungs (Figs. 26.9 and 26.10). Sarcoidosis is often
called the “great imitator” because of its wide variety of pre-
sentations. Other less common cutaneous lesions include
subcutaneous nodules, ichthyosiform dermatitis, psoriasi-
form plaques, hypopigmented macules and plaques

(Fig. 26.11), cicatricial alopecia, lichenoid papules and
plaques, erythroderma, and ulcers.

Erythema nodosum is a nonspecific presentation of sar-
coidosis. Sarcoidosis is referred to as Lofgren’s syndrome
when presenting as erythema nodosum and accompanied by

Fig.26.1 African American female with sarcoidosis on the face

hilar adenopathy, fever, iritis, and migratory arthritis.
Erythema nodosum associated with sarcoidosis spontane-
ously resolves in 83 % of patients within 2 years. Other non-
specific cutaneous lesions include onychodystrophy and
clubbing of the fingers, with or without bone cysts.
Pulmonary involvement occurs in 90 % of sarcoid cases
and may be asymptomatic or present with cough, dyspnea,
or chest pain. Chest x-ray most commonly shows hilar and
paratracheal adenopathy, but pulmonary infiltrates may
also be seen, with pulmonary fibrosis in end-stage disease.
Ocular involvement presenting as acute anterior uveitis, lac-
rimal gland enlargement, and iritis is seen in 30-50 % of
cases. Granulomas occur in the liver and spleen in 50-80 %
of patients. Although hepatic granulomas may be asymp-
tomatic, splenomegaly is usually associated with extensive
fibrosis of other organs and poor prognosis. Musculoskeletal
changes present as bone cysts, arthralgias, and myal-
gias. Central and peripheral nervous systems as well as
the cardiac and endocrine systems may also be involved.
Hypercalcemia caused by alveolar macrophage secretion of
1,25-dihydroxyvitamin D3 is seen in 17 % of cases. Cardiac
involvement occurs in only 5 % of cases, presenting as an
infiltrative myopathy, pericarditis, and even sudden death.
Iwai et al. examined racial differences in cardiac sarcoidosis
seen at autopsy. Cardiac granulomas were seen in 10-20 %
of cases in the United States compared to 67 % in Japan [8].

Fig.26.2 African American female with sarcoidosis on the left cheek
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Fig.26.3 African American female with sarcoidosis on the left neck

Fig.26.4 Sarcoidosis in an African American male, right face

Fig.26.6 Sarcoidosis in an African American male, right nasal ala
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Fig.26.7 Sarcoidosis in an African American male, nose

Fig.26.9 Lupus pernio in an African American female

Fig.26.8 Sarcoidosis in areas of trauma of an African American male,
lower beard region of the neck

Fig.26.10 Lupus pernio in an African American female, left face
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Fig.26.11 Sarcoidosis of the left upper arm in a Hispanic female

26.4 Diagnosis

Diagnosis of sarcoidosis is one of the exclusions and should
include a supportive history and histological evidence of
noncaseating granulomas in the tissue, typically in the skin
or paratracheal nodes. Histology shows noncaseating epithe-
lioid granulomas with a sparse lymphocytic infiltrate at the
periphery of the granulomas and occasional giant cells.
Biopsies should be polarized to rule out foreign body reac-
tions and tissue cultures done to rule out an infectious etiol-
ogy. Workup should include chest x-ray, pulmonary function
tests, CBC, ESR, creatinine, hepatic tests, calcium, ACE,
and G6PD if antimalarials are considered. ACE levels may
be elevated but are not diagnostic of sarcoidosis and have a
false-negative rate of 40 %.

26.5 Treatment

Treatment of sarcoidosis is dependent on the severity of the
patient’s symptoms and the extent of organ involvement.
Localized cutaneous lesions are often treated with topical corti-
costeroids or intralesional triamcinolone 5—10 mg/ml injections
performed monthly. Systemic corticosteroids are used for more
extensive cutaneous lesions or systemic sarcoidosis [7]. Other
therapies include hydroxychloroquine, chloroquine, methotrex-
ate, allopurinol, isotretinoin, infliximab, adalimumab, and tha-
lidomide [9]. Patients with sarcoidosis may have spontaneous
resolution of disease in 50-60 % of cases and even as high as
86 %, when presenting with erythema nodosum. The disease is
chronic and progressive in 20 % of affected patients. African
Americans generally have more prolonged disease, requiring
more aggressive therapy, compared to Caucasians. Because
of a higher incidence of G6PD deficiency in the skin of color
patients, G6PD should be checked prior to initiating antima-
larials. Caution should be used in vitamin D supplementation in
sarcoidosis patients due to risk of hypercalcemia.
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27.1 Introduction

Granuloma annulare (GA) is a benign, commonly
self-limiting dermatosis, which presents as flesh-colored
or erythematous papules, frequently arranged in an annu-
lar configuration on the distal extremities. The descriptive
term of granuloma annulare comes from the combination of
the granulomatous appearance histopathologically and the
annular configuration clinically.

27.2 Epidemiology

GA is more common in young adults; two-thirds of patients
are less than 30 years of age. The female-to-male ratio is
approximately 2:1. GA does not favor a specific race or eth-
nic group [1].

27.3 Etiology

Familial cases of GA have been reported, including cases
in identical twins, and an association may exist between
generalized GA and HLA-Bw35 [2]. The etiology of GA is
unknown; however, multiple inciting factors have been pro-
posed, such as trauma and vaccination for tetanus and diph-
theria, hepatitis B, and tuberculosis (BCG). GA-like reaction
patterns have been reported in association with localized
lesions, such as tuberculosis skin tests, viral infections such
as Epstein-Barr virus [3], and systemic illnesses such as sar-
coidosis. A possible association with diabetes mellitus is
controversial.

Other associations with GA include solid organ tumors of
the breast, ovary, cervix, prostate, testicle, lung, stomach, and
colon and myeloproliferative disorders and myelodysplasia
[4-6].
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27.4 Clinical Features

GA classically presents as annular to semi-annular asymp-
tomatic skin-colored to erythematous papules and plaques
located on the extremities of young people (Figs. 27.1, 27.2,
27.3, and 27.4). In darker-skinned individuals, skin lesions
may not appear erythematous and in contrast may appear
brown or gray in color. The distribution of GA is primarily
on the upper and lower extremities and to less extend on the
trunk, while facial lesions are rare. Clinical variants include
localized (most common), generalized (15 % of patients),
micropapular, nodular, perforating, patchy, and subcutane-
ous forms. Generalized or disseminated GA has a symmetric
distribution on the trunk and extremities with a later age of
onset and poorer response to therapy. Perforating GA may
show focal ulceration and is located on the dorsal hands.
Deep dermal or subcutaneous GA presents as large nodules.

Fig. 27.1 GA in a young African American female (Courtesy of
Dr. Tor Shwayder)

Fig. 27.2 GA in a young African American female (Courtesy of
Dr. Tor Shwayder)

Clinical presentation may be atypical, with some lesions
being painful, pustular, or follicular. It can also appear in
patches or unusual locations, particularly in paraneoplastic
GA when it is associated with a malignant neoplasm. Studies
showed that the onset of GA ranges from 5 years before to 27
years after the diagnosis of a lymphoma. GA-like eruption
can be a clinical indicator of neoplasm progression in
patients, and although primarily a reactive pattern, it can
rarely harbor malignant neoplastic cells [3—6].

i

Fig. 27.4 GA on the arm and shoulder of a South Asian male
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27.5 Histopathologic Features

The most prominent histologic feature of GA is the palisad-
ing granuloma, which consists of a central core of necrobi-
otic collagen, surrounded by a radially arranged infiltrate of
lymphocytes, histiocytes, and fibroblasts. There is also
mucin deposition, identified with Alcian blue and colloidal
iron stains. Histiocytes exist in three different patterns: the
interstitial pattern in which scattered histiocytes are distrib-
uted between collagen fibers. The second pattern is palisad-
ing granulomas with central connective tissue degeneration
surrounded by histiocytes and lymphocytes. The third pat-
tern consists of epithelioid histiocytic nodules. In deep GA,
the palisaded granulomas extend into the deep dermis or sub-
cutaneous fat. In perforating GA, there is transepidermal
elimination of necrobiotic collagen.

27.6 Differential Diagnosis

GA is diagnosed mainly on its clinical and histopathologic
features. The clinical differential diagnosis of GA includes
annular sarcoidosis, warts, and eruptive xanthomas. It also
includes annular plaques of mycosis fungoides and leprosy.
Subcutaneous GA can resemble rheumatoid nodules and
deep granulomatous infections. The histopathologic differ-
ential diagnosis of GA includes diseases showing the pattern
of palisading granulomas such as rheumatoid nodule and
necrobiosis lipoidica and also includes morphea, cutaneous
T-cell lymphoma, xanthoma, and epithelioid sarcoma.

27.7 Treatment

Reassurance and clinical observation is best for localized,
asymptomatic GA due its self-limiting nature. Spontaneous
resolution occurs within 2 years in 50 % of patients, but
there is a 40 % recurrence rate. Topical treatments include
high-potency topical corticosteroids, intralesional cortico-
steroid injections, topical tacrolimus [7], and cryosurgery.
Light and laser therapy with PUVA [8] or UVA1 therapy
and CO, laser treatment have also been used. Systemic
treatment for extensive cases includes dapsone [9], pent-
oxifylline, hydroxychloroquine, isotretinoin, chlorambu-
cil, interferon gamma, cyclosporine, potassium iodide,
nicotinamide, niacinamide, salicylates acids, chlorprop-
amide, thyroxine, and dipyridamole. Antibiotics [10] were
reported with success for treatment of GA by treating
underlying infections such as cefaclor, cefixime, penicil-

lin, amoxicillin, ciprofloxacin, erythromycin, clarithromy-
cin, and trimethoprim/sulfamethoxazole. A combination
of three antibiotics (rifampin, ofloxacin, and minocycline)
administered monthly for 3 months led to improvement in
a series of 6 patients [11]. Case reports have reported suc-
cessful treatment with TNF-a inhibitors. Adalimumab [12]
and infliximab [13] were reported as being effective for
generalized GA, but no randomized controlled studies
have been performed to support the aforementioned
results. The fact that such a wide variety of medications
have been reported as treatments for GA indicates that
there is no definitive treatment modality for this disorder.
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28.1 Introduction

Lupus erythematosus (LE) results from dysregulation of the
immune system leading to multi-organ involvement. Its clin-
ical presentations range from life-threatening manifestations
(e.g., nephritis, cerebritis) of systemic lupus erythematosus
(SLE) to exclusive skin involvement. The Gilliam classifica-
tion of skin lesions in LE divides them into LE-specific and
LE-nonspecific skin disease (Table 28.1) [1].

28.2 Epidemiology

The age- and gender-adjusted incidence and prevalence rates
of CLE have been reported as 4.30 per 100,000 and 73.24
per 100,000, respectively. CLE females outnumber males by

Table 28.1 Gilliam classification of skin lesions in LE (abbreviated
version) [1]
1. LE-specific skin disease
(a) Acute cutaneous LE (ACLE)
(1) Localized ACLE — malar “butterfly” rash

(i1) Generalized ACLE — malar rash, photosensitive lupus
dermatitis

(b) Subacute cutaneous LE (SCLE)
(i) Annular SCLE
(ii) Papulosquamous SCLE
(c) Chronic cutaneous LE (CCLE)
(i) Discoid LE (DLE) — the most common form of CCLE

(ii) Other less common forms — lupus panniculitis, lupus
tumidus, chilblain LE

2. LE-nonspecific skin disease (examples)
(a) Photosensitivity
(b) Oral ulcers
(c) Alopecia
(d) Nail changes (e.g., periungual telangiectasia)
(e) Raynaud’s phenomenon
(f) Vasculitis
(g) Urticaria
(h) Calcinosis cutis
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almost 2:1 ratio. A cumulative incidence of progression from
CLE to SLE of 19 % was reported with a mean length to
progression of 8.2 years [2]. While there is no large epide-
miological study of CLE patients, one quality-of-life study
of 248 CLE patients reported an ethnic breakdown of 42 %
Caucasian, 35 % African American, 3 % Asian, and 3 %
Hispanic/Latino [3]. A cohort study showed no major differ-
ences in terms of demographical, clinical, and biological pre-
sentations between patients of African origin and Caucasian
patients with cutaneous lupus [3, 4].

28.3 Etiology

Formation of CLE skin lesions likely results from multiple
etiologic factors including environmental triggers (e.g.,
ultraviolet (UV) radiation, viruses) and genetics (e.g., HLA
susceptibility genes and complement deficiencies). While
the pathogenesis of CLE is not completely understood, one
model proposes that UV radiation induces keratinocyte apop-
tosis, which leads to the translocation of blebs containing
various nuclear antigens, such as Ro, La, nucleosome, and
ribonucleoprotein, to the cell surface. These self-antigens
subsequently can be targets of autoantibodies and dendritic
cells, which can amplify the immune response by activating
complement and T cells, respectively. In particular, plasma-
cytoid dendritic cells produce abundant amounts of type I
interferons which enhance cytotoxic activity of natural killer
cells and CD8* T cells, differentiation of T cells and B cells,
and antibody production. UV radiation also stimulates cyto-
kine release by keratinocytes which stimulate production of
cytokines, chemokines, and adhesion molecules that recruit
T cells and other leukocytes [5].

28.4 Clinical Features

CLE is divided into lupus-specific and -nonspecific lesions,
with the former having histopathologic features characteris-
tic of cutaneous lupus. According to the Gilliam classifica-
tion, lupus-specific skin disease has three major categories:
acute (ACLE), subacute (SCLE), and chronic cutaneous
lupus erythematosus (CCLE) [1].

ACLE can occur as a generalized or localized disease.
The localized form can present as bilateral, malar, transient,
and erythematous patches and plaques, sparing the nasola-
bial folds following sun exposure (Fig. 28.1). Clinical sever-
ity ranges from mild erythema to intense edema that lasts
from several hours to weeks. Dyspigmentation is more com-
mon in darker-skinned patients. Generalized ACLE is rep-
resented by multiple, erythematous confluent macules and
papules in photo-exposed areas. Severe cases can involve
bullae (bullous ACLE), erythema multiforme-like lesions
(Rowell’s syndrome) (Fig. 28.2), and widespread skin
sloughing with mucous membrane involvement (TEN-like
ACLE). Mimickers of ACLE include rosacea, polymorphous
light eruption, seborrheic dermatitis, and dermatomyositis.

Fig. 28.1 Acute cutaneous lupus on the face of an African American
female
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Fig. 28.2 Lesions of Rowell’s syndrome on the palm of a Hispanic
female

SCLE, a variant less commonly seen in darker skin
types, favors the upper chest and extensor aspects of the
upper extremities. Lesions typically fall into two categories,
papulosquamous and annular. The papulosquamous vari-
ant is composed of erythematous papules coalescing into
scaly plaques that mimic psoriasis. Annular SCLE plaques
are bright red with central clearing and peripheral scale.
Both types of lesions may resolve with slight atrophy and
hypopigmentation. All SCLE cases need to be screened for
potential offending drugs such as terbinafine, hydrochloro-

thiazide, and calcium channel blockers [6]. The differential
diagnosis of SCLE includes tinea corporis, psoriasis, ery-
thema annulare centrifugum, dermatomyositis, and nummular
eczema.

CCLE contains several subtypes listed in Table 28.1, with
the most common subtype being discoid lupus erythemato-
sus (DLE). DLE lesions initially present as erythematous,
scaly papules that become plaques with central atrophy and
hypopigmentation, surrounding hyperpigmentation, and
firmly adherent scale that are painful if lifted manually (“‘car-
pet tack sign”) [7]. In hair-bearing areas, scarring alopecia is
commonly seen (Fig. 28.3). Localized DLE can be found in
sites above the neck that are either in photo-exposed (e.g.,
face, scalp) or photoprotected areas (e.g., ears) (Figs. 28.4,
28.5,28.6, and 28.7). These highly visible lesions can be cos-
metically disfiguring in darker skin types. Generalized DLE
can include the trunk (upper more than lower) (Figs. 28.8 and
28.9) and extensor surfaces of the extremities and represent
higher risk of systemic disease. Other skin diseases considered
in the differential include lichen planus, lichen planopilaris,
cicatricial pemphigoid, vitiligo, post-inflammatory hypopig-
mentation, and squamous cell carcinoma. Squamous cell
carcinomas arising from CCLE have been reported in
African American patients [8]. Lupus erythematosus pan-
niculitis is a rare subtype of CCLE characterized by sub-
cutaneous tender nodules and plaques that may adhere to
overlying skin (Fig. 28.10). The lesions typically appear on
the upper thighs, buttocks, breast, and face and resolve with
deep atrophy. Lupus erythematosus tumidus (LET) presents
in photosensitive areas with urticarial-like annular plaques
with little epidermal involvement (Figs. 28.11 and 28.12).

Lupus-nonspecific lesions, some of which are listed in
Table 28.1, are more often seen in SLE patients. Diffuse and
linear nail dyschromia has been detected in 52 % of African
Americans with SLE [9]. Oral ulcers and photosensitiv-
ity, the latter of which is less commonly seen in blacks, are
included in the American College of Rheumatology diagnos-
tic criteria for SLE.
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Fig.28.3 Discoid lupus lesions with scarring alopecia on the scalp of
an African American female

Fig.28.5 Early discoid lupus lesions on the ear in an Asian male

Fig. 28.4 Discoid lupus lesions on the ear and scalp in an African
American male

Fig.28.6 Discoid lupus lesions with scarring on the face of an African
American female
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Fig. 28.9 Discoid lupus lesions on the back of an African American
female

Fig.28.7 Active discoid lupus lesions with scarring on the face of an
African American female

Fig.28.10 Lupus panniculitis on the cheeks of an African male

Fig. 28.8 Active discoid lupus lesions on the back of an African
American female
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Fig. 28.11 Lupus erythematosus tumidus on the face of a Hispanic
female

Fig.28.12 Lupus erythematosus tumidus on the chest of a Hispanic
male

28.5 Histopathology

In the early stages of CLE, neutrophils, occasional perivas-
cular lymphocytic infiltrates, and focal vacuolar alterations
of basal cells may be seen. Dense perivascular and peri-
appendageal lymphocytic infiltrates in the papillary and
reticular dermis appear in fully developed lesions. Abundant
mucin deposition in the reticular dermis is also seen.

28.6 Diagnosis and Workup

The diagnosis of CLE is made after a careful history and physi-
cal exam and histological confirmation from a skin biopsy. A
positive antinuclear antibody and anti-Ro antibody test would
support CLE and SCLE diagnosis, respectively, but negative
tests do not rule out these conditions. All CLE patients should
be screened for systemic involvement through a complete
review of systems. Those with signs suspicious of SLE should
have blood drawn for complete blood count, renal function
tests, anti-double-stranded DNA antibody, anti-Smith antibody,
and complement levels and have a urinalysis ordered.

28.7 Treatment

The treatment plan for CLE patients involves discussion of
photoprotection with a combination of topical and/or sys-
temic therapies. Primary prevention is critical to the treat-
ment of CLE. Clinicians can advise patients to avoid sun
exposure during peak hours of 10 am to 3 pm, wear protec-
tive clothing, and use daily broad-spectrum sunscreen daily.
While topical corticosteroids are the cornerstone in treating
all CLE lesions, topical calcineurin inhibitors such as tacro-
limus and pimecrolimus have been particularly helpful for
long-term treatment of CLE patients because they avoid tox-
icity associated with topical steroids.

Patients unable to obtain adequate control of their CLE with
topical agents and photoprotection should be considered for
systemic agents including antimalarials and immunosuppres-
sants. The antimalarial hydroxychloroquine (maximum dose of
6.5 mg/kg/day to avoid retinal toxicity) can be initiated for at
least 2-3 months. If insufficient clinical improvement is seen,
quinacrine, which requires compounding of powder into tab-
lets or capsules, at 100 mg once daily, is added. After waiting
another 2-3 months without significant change, chloroquine
(maximum dose of 3 mg/kg/day to avoid retinal toxicity) can
be started in place of hydroxychloroquine while quinacrine is
continued. CLE patients refractory to antimalarials can progress
to immunosuppressive medications. Corticosteroids (e.g., pred-
nisone at 0.5-1 mg/kg/day) can quickly control severe flares
and are tapered over several weeks to months. Methotrexate,
which is often used for recalcitrant SCLE and DLE patients, can
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be prescribed at doses up to 25 mg/week with daily folic acid
supplementation except for the day that methotrexate is taken.
Mycophenolate mofetil can be an alternative to methotrexate
since it requires less laboratory monitoring and is well tolerated.
High doses of 2-3 grams/day are often necessary to achieve
clinical improvement.

Conclusion

CLE presents in the majority of SLE patients or by itself.
Diagnosis is made by clinicopathological correlation.
Clinicians must evaluate CLE patients regularly for signs
and symptoms seen in SLE. Treatment of CLE should
be focused on preventing and controlling skin lesions
through a mixture of photoprotective measures, topical
medications, and/or oral immunosuppressants.
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Abbreviations

EMG Electromyogram

ILD Interstitial lung disease
MDAS5 Melanoma differentiation-associated gene-5
MRI Magnetic resonance imaging

NXP2  Nuclear matrix protein-2
PFTs Pulmonary function tests
TIFly  Transcriptional intermediary factor-1y

29.1 Introduction

Dermatomyositis is an idiopathic inflammatory myopa-
thy affecting both adults and children and predominantly
involving the skin and muscle. Although most dermatomy-
ositis cases present with changes in the skin accompanied
by muscle weakness and inflammation, amyopathic der-
matomyositis is another form of this disorder, which rep-
resents approximately 20 % of all dermatomyositis cases.
Amyopathic dermatomyositis presents with typical skin
changes of dermatomyositis but without myopathic symp-
toms for at least 6 months. These patients may or may not
have laboratory evidence of myopathy [1]. About 10 % of
these patients will eventually develop muscle involvement,
with this progression occurring up to 14 years after initial
onset of symptoms [1].

Dermatomyositis is rarer than systemic lupus erythema-
tosus, affecting 21 in 100,000 people annually, and it occurs
three times as frequently in females as in males. Although
the peak incidence is seen in adults 40-50 years old, indi-
viduals of any age may be affected, even as early as infancy [1].
Dermatomyositis affects all races, with no obvious geo-
graphical variation. However, racial variation in associated
risk factors, such as an elevated risk for nasopharyngeal car-
cinoma in affected Asian patients [2], highlights the impor-
tance of using race as a factor in determining necessary
screening for malignancy.
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29.2 Pathogenesis

Although dermatomyositis has been classically described
as a humorally mediated autoimmune disorder, the eti-
ology and pathogenesis of this disease are incompletely
understood. Pathogenesis has largely been attributed to a
complement-mediated microangiopathy, characterized by
immune complex deposition in small vessels. However,
recent evidence suggests abnormalities in cell-mediated and
innate immunity as well as nonimmune mechanisms such as
hypoxia [3]. A wide array of etiologic factors may play a
role in the development of this disease. There is increasing
evidence for the role of genetic factors, such as increased
risk associated with HLA-DR3 in adult patients [4], and
environmental exposures such as viral infections, suggested
by increased onset of childhood disease after respiratory and
gastrointestinal infections [5]. Pro-inflammatory cytokines
contribute to muscle weakness without overt inflammatory
changes, leading to typical muscle dysfunction.

29.3 Clinical Features

Dermatomyositis, unlike polymyositis, is associated with
characteristic dermatologic lesions. Distinct skin findings
include heliotrope rash, shawl sign, Gottron’s sign, Gottron’s
papules, tendon streaking, and mechanic hands. The helio-
trope rash is characterized by symmetrical violaceous, ery-
thematous periorbital macules and plaques (Figs. 29.1 and
29.2). The shawl sign is represented by a poikiloderma-
tous scaly patch in the upper back that often is rectangular
(Fig. 29.3). Similar features can be found on the upper chest
(Figs. 29.4 and 29.5) and lateral thighs (‘“holster sign”).
Gottron’s papules are violaceous or erythematous papules
or plaques overlying the metacarpophalangeal and inter-
phalangeal joints and are less commonly seen on extensor
elbows and knees (Fig. 29.6 and 29.7). Linear streaking of
erythematous scaly thin plaques can occur over the dorsal
hands and is called tendon streaking. These may appear
as hyperpigmentation, especially in patients of African
descent. “Mechanic’s hands,” or hyperkeratosis, fissuring,
and linear hyperpigmentation of radial and palmar surfaces

Heliotrope rash on the face of an African American female
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Fig.29.2 Heliotrope rash on the face of a Hispanic male (Courtesy of
Judith Dominguez Cherit, MD)

Fig. 29.4 Poikilodermatous patch on the upper chest of an African
American female

Fig.29.3 Shawl sign on the back of an African American female

of the fingers, are more frequently observed in patients with
anti-synthetase antibodies [6]. Additional nonspecific find-
ings can be found on the scalp, which typically presents as a

Fig. 29.5 Poikilodermatous patch on the upper chest of an African
American female (Courtesy of Lu Le, MD, PhD)

violaceous, psoriasiform dermatitis, which may mimic pso-
riasis or seborrheic dermatitis. Although not a typical find-
ing in adults (Fig. 29.8), calcinosis cutis occurs more often
in children with dermatomyositis. More subtle findings such
as periungual telangiectasias and/or cuticular hypertrophy
and edema are common (Fig. 29.9). Finally, involvement of
the subcutaneous fat (dermatomyositis panniculitis) rarely
occurs, presenting as subcutaneous tender nodules evolv-
ing into atrophic plaques favoring the buttocks, arms, thighs,
arms, and abdomen (Fig. 29.10).
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Fig. 29.8 Calcinosis cutis of the abdomen in an African American
male (Courtesy of Chauncey McHargue, MD)

Fig. 29.6 Gottron’s papules on distal and proximal interphalangeal
joints of an African American female

Fig. 29.9 Dilated nail capillaries seen under dermoscopy of a Hispanic
patient with dermatomyositis (Courtesy of Judith Dominguez Cherit, MD)

Fig.29.7 Gottron’s sign on the left elbow of a Southeast Asian female

Fig.29.10 Dermatomyositis panniculitis on buttock of a Hispanic female
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In addition to these skin lesions, dermatomyositis may
be associated with muscle weakness, esophageal dysmotil-
ity, arthritis, and cardiac disease, which may vary broadly
in severity between patients. The onset of proximal sym-
metric muscle weakness is insidious, with gradual wors-
ening over several months and without muscular atrophy.
Involvement of the striated muscle of the pharynx and upper
esophagus leads to dysphagia and aspiration and a corre-
sponding increase in the incidence of aspiration pneumonia.
Rheumatologic symptoms include joint swelling, especially
the small joints of the hands. Cardiac disease can present as
conduction defects and rhythm disturbances. In severe dis-
ease, patients may have fever, weight loss, Raynaud’s phe-
nomenon, and a nondeforming, inflammatory polyarthritis.

Dermatomyositis may be associated with several serious
systemic findings, including an increased incidence of malig-
nancy and interstitial lung disease. Cancer risk is increased
three-fold in dermatomyositis patients [7]. Adenocarcinomas
of the cervix, lung, ovaries, pancreas, bladder, and stomach
account for 70 % of dermatomyositis-associated malignan-
cies. This association is significantly greater than that seen
in polymyositis. Of special note, the risk of nasopharyngeal
carcinoma among Southeast Asians with dermatomyositis is
drastically increased [2].

Lung disease, in particular interstitial pneumonitis, is
common in dermatomyositis, occurring in 17-23 % of
patients [8]. Interstitial lung disease (ILD) presents with non-
productive cough, dyspnea, and hypoxemia, with evidence
of infiltrates or pulmonary fibrosis on imaging. Although
definitive diagnosis of ILD depends on radiographic imag-
ing, characteristic abnormalities on pulmonary function tests
(PFTs) may also suggest the diagnosis. Although frequently
mild and chronic, the clinical severity of ILD in dermato-
myositis patients is variable and may lead to rapidly progres-
sive respiratory deterioration. Interstitial lung disease may
improve with immunosuppressive therapy; therefore, early
detection and treatment is critical in order to prevent lung
fibrosis [8].

29.4 Diagnosis and Differential Diagnosis

A diagnosis of dermatomyositis can be obtained by a careful
medical history and examination and differentiation from
similar appearing rashes such as subacute cutaneous lupus,
psoriasis, lichen planus, and drug eruption (e.g., lichenoid,
photodrug eruption). Measurement of serum muscle enzyme
levels, including CK, aldolase, AST, and ALT, and testing
for the presence of specific autoantibodies may be helpful.
In dermatomyositis, up to 80 % of patients have positive
antinuclear antibodies or myositis-specific autoantibodies.
Some myositis-specific autoantibodies are associated with
specific clinical presentations. Anti-Mi 2 antibodies, for
example, are associated with a favorable prognosis, includ-
ing responsiveness to steroids and a decreased incidence of
malignancy [9]. Anti-transcriptional intermediary factor-1y
(TIF1-y) (previously p155/140) has been strongly associ-
ated with coincidence of dermatomyositis and cancer [9].
Recent data has focused on two autoantibodies, antimela-
noma differentiation-associated gene-5 (MDA-5) and anti-
nuclear matrix protein-2 (NXP-2). Anti-MDA-5 antibodies
are seen in 20-30 % of patients and are associated with
rapidly progressive ILD and minimal muscle involvement,
while anti-NXP-2 antibodies have been associated with juve-
nile dermatomyositis and calcinosis [9]. Strong associations
of specific autoantibodies with distinct clinical presentations
suggest that autoantibody profiles may be used as excellent
clinical markers for classification of patients and potentially
for prediction of clinical progression and understanding of
pathogenic mechanisms.

A skin biopsy can provide histopathologic confirmation
and obviate the need for muscle biopsy in a patient presenting
with a typical pattern of muscle weakness and skin findings.
Findings include mild atrophy of the epidermis, vacuolar
changes in the basal keratinocyte layer, and perivascular
lymphoid infiltrate in the dermis. Muscle tests such as elec-
tromyogram (EMG), magnetic resonance imaging (MRI),
and muscle biopsy may be ordered when skin findings and
biopsies are inconclusive. EMG shows increased membrane
irritability in dermatomyositis and polymyositis, although
similar findings may be seen in myopathies of other etiolo-
gies. Additional guidance by MRI can be used to pinpoint
abnormal muscle findings and suggest high-yield biopsy sites.
Biopsies should be performed on muscles found to be weak
on clinical examination, typically the deltoid or quadriceps.

29.5 Treatment

For cutaneous manifestations of dermatomyositis, initial
management includes strict photoprotection and topical
corticosteroids or topical calcineurin inhibitors, such as
tacrolimus, which reduce erythema and pruritus. However,
topical therapy alone fails to control cutaneous disease in
most patients, and systemic therapy is typically required.
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Table 29.1 Screening recommendations for dermatomyositis patients

Disease Recommendations

Malignancy [10]

Complete history, physical exam, chest x-ray, complete blood count with differential, serum chemistry screen,

urinalysis, CA-125, transvaginal pelvic ultrasound?, mammogram?, abdominal/pelvic computed tomography scan®

Interstitial lung disease [8]

2Additional screening for women due to increased risk for ovarian cancer

*Optional additional imaging studies

Serial PFTs, high-resolution chest computed tomography scan®

‘May order if diffusing capacity for carbon monoxide is less than 75 % of predicted value

First-line systemic oral therapy includes prednisone and
antimalarials. Prednisone treatment often requires pro-
longed courses and high doses, up to 1 mg/kg/day, which
is tapered over several months. Antimalarials such as
hydroxychloroquine (up to 6.5 mg/kg/day) are effective
for skin disease but generally do not improve associated
myositis. When patients show resistance to antimalarials,
methotrexate (typically up to 25 mg/week) is used as an
alternative medication. While it is considered more immu-
nosuppressive than antimalarials, methotrexate has the
benefit of improving associated myositis. Folic acid supple-
mentation is used to ameliorate side effects of methotrexate
including myelosuppression and GI upset. Other second-
line treatments for refractory cases include mycophenolate
mofetil, a lymphocyte selective steroid-sparing immuno-
suppressive agent, azathioprine, and intravenous immuno-
globulin. Additionally, screenings for internal malignancy
and interstitial lung disease are critical aspects of the medi-
cal management of dermatomyositis patients (Table 29.1).

With several distinctive cutaneous findings, dermato-
myositis patients may or may not have muscle involvement.
Recognition of these signs and a diagnostic skin biopsy could
obviate the need for muscle biopsy to confirm diagnosis.
Regardless of their muscle status, dermatomyositis patients
should be screened for malignancy and interstitial lung dis-
ease. Dermatomyositis patients typically require more than

topical steroids for disease control and are usually prescribed
potent oral immunosuppressants.
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The incidence of SSc has been stable since 1973 with a

REFEIENCES ........c..ooiveiiiiecieeeeeeeeee et 173 . i i
current prevalence of 240 per 1 million adults in the United
States, with a marked female predominance [2]. The peak
age of onset is between 30 and 50 years of age. Compared to
Caucasians, African Americans have a greater age-specific
incidence, disease onset at an earlier age, and more severe
disease [2]. In addition, approximately two-thirds of SSc
cases in African Americans are of the diffuse type compared
to only one-third in Caucasians [2].

The pathogenesis of SSc involves endothelial inflamma-
tion and edema leading to a vasculopathy and recurrent tis-
sue ischemia, crippling the ability of the immune system to
repair insults. Recent studies show that the pathogenesis
may specifically involve an imbalance of Th1 and Th2 cyto-
kines in which the Th2 pathway is favored [3]. SSc has an
autoimmune component implicated by the presence of con-
comitant autoimmune disorders and the presence of autoan-
tibodies [3]. Recent studies support a genetic predisposition
to SSc [2].
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may progress to involve the hands, forearms, and proximal
arms (Fig. 30.1). In some cases there is similar involvement of
the toes and feet. As the lesions evolve, they become more
sclerotic and fixed, eventually producing decreased ability to
pinch or move the skin. Involvement proximal to the elbows
and knees differentiates limited from diffuse disease (limited
is characterized by involvement distal to the elbows). In addi-
tion, most patients with systemic sclerosis develop sclerotic
plaques of the neck and upper chest. In later stages, perioral
rhytides and decreased oral aperture develop.

Localized areas of depigmentation that spare the peri-
follicular skin, resulting in a salt-and-pepper appearance,
are particularly prominent in patients with skin of color
(Fig. 30.2). Microvascular changes include Raynaud’s

Fig. 30.1 African American female with sclerodactyly, pitted digital
scars, and hypopigmentation

phenomenon, digital cutaneous ulcers and pitting, and
capillary abnormalities in the proximal nail bed. Other
changes include pterygium inversus unguis, telangiectasias,
and calcinosis cutis (all are later findings).

The most common extracutaneous symptoms patients
experience are related to gastrointestinal dysmotility, pre-
dominantly heartburn, and dysphagia. Patients may com-
plain of decreased exercise tolerance and shortness of breath
on exertion due to interstitial lung disease and/or pulmonary
hypertension. Many patients endorse fatigue, pruritus,
arthralgias, and myalgias, as polymyositis and arthritis may
accompany SSc. Renal crisis with malignant hypertension is
a cause of significant morbidity and mortality, particularly
among those with dcSSc and RNA polymerase antibodies.

Fig.30.2 Hispanic male with salt-and-pepper pigmentary changes on
the forearm
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30.1.3 Natural History and Prognosis

In the beginning stages of SSc, soft tissue swelling and
arthralgia, as opposed to skin induration, in the area of
involvement are prominent. Hyperpigmentation, calcinosis
cutis, and telangiectasias are skin changes that occur late in
the disease course. With eventual remission, the skin soft-
ens, although pigmentary changes and hand changes tend to
persist. Antibodies to topoisomerase I (Scl-70) are associ-
ated with interstitial lung disease in patients with SSc and
are more frequent in African Americans [1]. African
Americans experience more severe disease manifestations
with increased digital ulcers, pitting, and gangrene; more
extensive skin, lung, renal, and gastrointestinal involve-
ment; and higher mortality rates [2]. In comparison,
Hispanic patients have more frequent musculoskeletal signs
and symptoms [4].

30.1.4 Histopathologic Features

The reticular dermis is often expanded by densely packed,
broad bundles of acellular collagen with loss of appendageal
structures. In early lesions, inflammatory perivascular infil-
trates are seen at the interface between the dermis and subcu-
taneous fat. Later in the disease process, fibrointimal
proliferation of blood vessels is commonly seen. In general,
SSc and morphea are indistinguishable based on pathologi-
cal findings, necessitating clinicopathologic correlation to
differentiate the disorders.

30.1.5 Diagnosis and Differential Diagnosis

The diagnosis is based on characteristic clinical findings
and supported by the presence antibodies directed against
antitopoisomerase I, anticentromere, or anti-RNA poly-
merase III (SSc hallmark antibodies, not present in all
patients). Approximately 60 % of patients with SSc have
one of these autoantibodies; therefore, their absence does
not exclude the diagnosis. The differential diagnosis
includes scleredema, scleromyxedema, diabetic sclerodac-
tyly, myxedema, nephrogenic systemic fibrosis, amyloido-
sis, eosinophilic fasciitis, chronic graft-versus-host disease,

drug-induced SSc (taxanes), generalized morphea, and
environmental exposures.

30.1.6 Treatment

To date, no treatment has proven efficacy for SSc skin dis-
ease. However, UVA1 phototherapy may be of benefit for
early skin lesions [5] as well as pruritus and salt-and-pepper
pigmentary changes. Further, some studies show potential
benefit of methotrexate [6]. Treatment of the internal
manifestations of SSc is beyond the scope of this chapter,
although referral to rheumatology, pulmonology, cardiology,
and gastroenterology is essential.

30.2 Morphea
30.2.1 Introduction

Morphea, also known as localized scleroderma, is character-
ized by thickening and hardening of the skin and subcutane-
ous tissues as a result of excessive collagen deposition.
Depending on the clinical presentation and depth of tissue
involvement, morphea is classified as circumscribed (plaque),
generalized, linear, pansclerotic, or mixed subtypes [7].

Recent studies suggest that the incidence of morphea is
0.4-2.7 per 100,000 people with a female predominance of
2.4-4.2:1 and an equal prevalence in adults and children [7].
Individuals of all races are affected by morphea; however, mor-
phea may be more common in Caucasians, who comprise
72.7-82 % of patients (although population-based studies are
lacking) [7]. The clinical presentation varies depending on age.
In children, the linear subtype predominates, while in adults
plaque and generalized morphea are more common. While the
etiology of morphea is unknown, most evidence points to a
genetic predisposition toward autoimmunity with contribution
by environmental factors, including radiation. Further, although
none are specific for the diagnosis, numerous autoantibodies
are associated with morphea (antinuclear, anti-single-stranded
DNA, and anti-histone antibodies) [8, 9]. Although prior
reports have linked morphea to infectious agents, particularly
Borrelia, there is no definitive evidence for an infectious
etiology in the development of morphea at this time.



170

L.A. Baker and H.T. Jacobe

30.2.2 Clinical Features

Circumscribed morphea is characterized by oval plaques dis-
tributed asymmetrically on the trunk, which occasionally
coalesce. Generalized morphea, which is further subdivided
into coalescent plaque and pansclerotic types, initially devel-
ops on the trunk as coalescent plaques and spreads acrally,
with sparing of the face, fingers, and toes (Fig. 30.3). Laxer
and Zulian define coalescent plaque morphea as >4 plaques
in at least 2 of 7 anatomic sites (head-neck, right/left upper
extremity, right/left lower extremity, anterior/posterior trunk)
[10]. The isomorphic pattern describes coalescent plaques on
the inframammary fold, waistline, lower abdomen, and proxi-
mal thighs, while the symmetric pattern describes symmetric
plaques circumferential around the breasts, umbilicus, arms,
and legs. The pansclerotic type of generalized morphea is
defined as circumferential involvement of the majority of the
body surface area (sparing fingertips and toes), affecting the
skin, subcutaneous tissue, and muscle or bone, but with no
internal organ involvement [10]. Pansclerotic morphea is dis-
tinct from other morphea subtypes in that it begins as sheets
of sclerosis that start on the trunk and quickly spread acrally
in contiguous sheets sparing the areola, fingers, and toes
(Figs. 30.4 and 30.5). Deep involvement is characteristic with
concomitant disability (Fig. 30.6). Linear morphea occurs on
the extremities, scalp and face (en coup de sabre), or trunk
(Figs. 30.7 and 30.8). Mixed morphea describes the presence
of more than one subtype, usually linear and circumscribed.
Lesions are initially erythematous with varied amounts of
induration. Eventually, the center becomes white and sclerotic
with an erythematous border. Lesions eventually become inac-
tive (post-inflammatory hypo- or hyperpigmentation and der-
mal, subcutaneous, muscle, or bony atrophy) (Figs. 30.9 and
30.10). With scalp and nail involvement, permanent alopecia
and nail dystrophy, respectively, can occur. Muscle atrophy,

Fig. 30.3 Shiny sclerotic skin on the neck of an African American
female with generalized morphea

joint contractures, and limb-length discrepancy are seen in lin-
ear morphea and pansclerotic morphea [7]. Patients also fre-
quently experience pruritus and pain in the affected areas.
Extracutaneous manifestations are seen in 20 % of mor-
phea patients and include myalgia, arthralgia, fatigue, and
dysphagia and dyspnea from extensive neck and trunk
involvement. Ocular and neurologic involvement occurs in
scalp or facial lesions or progressive hemifacial atrophy [7].

Fig. 30.5 Hispanic female with pansclerotic morphea involving the
neck
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Fig. 30.6 Deep involvement on the back of a Hispanic female with
circumscribed morphea profunda

il

Fig. 30.8 Hyperpigmented indurated plaque on the shoulder of a
Hispanic female with linear morphea

Fig.30.7 Linear morphea in a Hispanic female

Fig.30.9 Hypo- and hyperpigmentation and sclerosis showing an iso-
metric pattern in a Hispanic patient with inactive morphea
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“ 30.2.3 Natural History and Prognosis

Early morphea is subtle, resulting in frequent delay in diag-
nosis [11]. Newer studies suggest morphea has a remitting
relapsing course with gradual accumulation of cosmetic and
functional damage due to recurring episodes of new activity
[12]. Disease activity generally continues for 3-6 years.
Morphea produces permanent joint contractures, limb-length
discrepancy, and prominent facial atrophy and treatment is
warranted to prevent these sequelae (Fig. 30.11) [7].

Fig. 30.10 Dermal atrophy and hyperpigmentation of a plaque in a
Hispanic patient with inactive morphea

Fig.30.11 Limb-length discrepancy in a Hispanic female with linear
morphea
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30.2.4 Histopathologic Features

The epidermis appears normal to atrophic with loss of
rete ridges. Initially, a lymphocytic perivascular infiltrate
in the reticular dermis with plasma cells and rare eosino-
phils predominates and in the border between the dermis
and subcutes. Later, inflammation subsides and collagen
bundles in the papillary and reticular dermis are notably
eosinophilic, thickened, and closely packed with atrophic
eccrine glands, loss of appendages, and a paucity of blood
vessels [7].

30.2.5 Diagnosis and Differential Diagnosis

The diagnosis is usually made based on characteristic clini-
cal features with biopsy to exclude other entities on the dif-
ferential diagnosis. The absence of Raynaud’s phenomenon,
nail-fold-capillary changes, sclerodactyly, hallmark sys-
temic sclerosis antibodies, and visceral organ involvement
point to a diagnosis of morphea over SSc. Other items on the
differential diagnosis include lipodermatosclerosis, chronic
graft-versus-host disease, exposures (taxanes, radiation,
L-tryptophan, toxic rapeseed oil, vibration), carcinoma en
cuirasse, scleredema, scleromyxedema, porphyria cutanea
tarda, and traumatic skin changes (intramuscular injections).

30.2.6 Treatment

Treatment during the active stage of the disease is the most
efficacious [13]. Patients with limited plaque disease may
benefit from topical therapy, such as moderate- to high-
potency corticosteroids, tacrolimus, and calcipotriol, and/or
lesion-directed phototherapy. Topical treatments, including
phototherapy, are usually ineffective in cases with subcuta-
neous, fascial, or muscle involvement [13]. In these cases,
systemic therapy with glucocorticoids or immunosuppressive

drugs is preferred. Phototherapy is a good option for
generalized lesions.

References

1. Mayes M. Scleroderma epidemiology. Rheum Dis Clin North Am.
1996;22:751-65.

2. Nietert PJ, Mitchell HC, Bolster MB, Shaftman SR, Tilley BC,
Silver RM. Racial variation in clinical and immunological manifes-
tations of systemic sclerosis. J Rheumatol. 2006;33:263-8.

3. Kurzinski K, Torok KS. Cytokine profiles in localized scleroderma
and relationship to clinical features. Cytokine. 2011;55(2):157-64.

4. Nashid M, Khanna PP, Furst DE, Clements PJ, Maranian P, Seibold
J, Postlethwaite AE, Louri JS, Mayes MD, Agrawal H, Khanna D.
Gender and ethnicity differences in patients with diffuse systemic
sclerosis — analysis from three large randomized clinical trials.
Rheumatology. 2011;50:335-42.

5. Su O, Onsun N, Onay HK, Erdemoglu Y, Ozkaya DB, Cebeci F,
Somay A. Effectiveness of medium-dose ultraviolet A1 photother-
apy in localized scleroderma. Int J Dermatol. 2011;50(8):1006—13.

6. Zulian F, Vallongo C, Patrizi A, et al. A long-term follow-up study
of methotrexate in juvenile localized scleroderma (morphea). ] Am
Acad Dermatol. 2012;67(6):1151-6.

7. Fett N, Werth VP. Update on morphea: part I. Epidemiology,
clinical presentation, and pathogenesis. ] Am Acad Dermatol.
2011;64(2):217-28.

8. Leitenberger JJ, Cayce RL, Haley RW, Adams-Huet B,
Bergstresser PR, Jacobe HT. Distinct autoimmune syndromes in
morphea: a review of 245 adult and pediatric cases. Arch Dermatol.
2009;145(5):545-50.

9. DharamsiJW, Victor S, Aguwa N, Ahn C, Arnett F, Mayes M, Jacobe
H. Morphea in adults and children (MAC) cohort I1I: the prevalence
and clinical significance of autoantibodies in morphea: a prospec-
tive case-control study. JAMA Dermatol. 2013;149(10):1159-65.

10. Laxer RM, Zulian F. Localized scleroderma. Curr Opin Rheumatol.
2006;18(6):606-13.

11. Johnson W, Jacobe H. Morphea in adults and children cohort II:
patients with morphea experience delay in diagnosis and large vari-
ation in treatment. ] Am Acad Dermatol. 2012;67(5):881-9.

12. Saxton-Daniels S, Jacobe HT. An evaluation of long-term out-
comes in adults with pediatric-onset morphea. Arch Dermatol.
2012;146(9):1044-5.

13. Zwischenberger BA, Jacobe HT. A systematic review of mor-
phea treatments and therapeutic algorithm. J Am Acad Dermatol.
2011;65(5):925-41.



Part Vi

Infectious Diseases



Bacterial Skin Infections

Katherine Omueti Ayoade

and Arturo Ricardo Dominguez

Contents

31.1 Introduction...............ccocooiviiniininiiice 177
31.2  IMPELIO ..o

31.2.1 Epidemiology .
31.2.2  EHOIOZY .cveoiiiiieieieeitrecerteeeeteee s
31.2.3 Clinical Features ..........cccooevvevieiecirininineieneieieeene 179
31.2.4 Natural History and Prognosis. 180
31.2.5 Histopathological Features 180
31.2.6 Differential Diagnosis....... 180
31.2.7  DIAZNOSIS..cueeuieuienieiieiieteeieriesie ettt 180
31.2.8  TIeatment ......c.cevueuiiiuiieiiiicieiceeeeee e 180
31.3 Staphylococcal Scalded Skin Syndrome...................... 180
31.3.1 Epidemiology ......cccceceririeriinienieieieieceieeeee e 180
31.3.2  EHOIOZY .cvioiiiiieiieieeieneerteeectee s 180
31.3.3 Clinical Features ............... 181
31.3.4 Histopathological Features.... 182
31.3.5 Natural History and Prognosis. 182
31.3.6  DiIaZNOSIS..c.ccuviuieuiiiieiiiiiienietetereteeet s 182
31.3.7 Differential Diagnosis ........cccccereereeieerenenenenienieeeenes 182
31.3.8  TIeatment ......c.cevuiuiiiuiiciiiieiicceeeeee e 182
314  Ecthyma ........coooooiiiiiiiiiiiiiiieeeeeeeeeeee e

31.4.1  EtOlOZY .oviieieieieiieieeeeeee s

31.4.2 Clinical Features .

31.4.3 Natural History and Prognosis ..........cccceceeenenenicnennnne. 183
31.4.4  Treatment .......ccoceviiuiiiiniiiiiieicicceeeecc e 183
31.5  Erysipelas.........cccooiiiiiininiiiiceee 183
31.5.1 Epidemiology/Etiology .........ccccvveiriririneninenieieienene. 183
31.5.2 Clinical Features .........cccccevvueverueinieeneeenineineeneennenene 184
31.5.3 Histopathological Features..........c.cccceceeveverenenenuennennne. 184
31.5.4 Diagnosis and Differential Diagnosis ..........c..cccceveuueneeee. 184
31.5.5 TIEAMENL ...oueviuiiiiieiieeiiieteeereenee ettt seenene 184
31.6 Folliculitis, Furuncles, and Carbuncles....................... 184
31.6.1 Epidemiology .......cccccvvivirinienieieiiiiineneseseieieeeee 184
31.6.2 Etiology .. 184
31.6.3 Clinical Features ............ccoceveeiviiniinieininciniciiecsenene 185
31.6.4 Histopathological Features...........ccccccceevevinenenienienennnne.

31.6.5 Diagnosis and Differential Diagnosis

31.6.6  TIeatment ........cccoueueeueuirieuiiiiciricieeceeeeeeeeeee e

K.O. Ayoade, MD, PhD « A.R. Dominguez, MD, BS (P<)
Department of Dermatology, University of Texas Southwestern
Medical Center, 5323 Harry Hines Blvd., Dallas, TX 75390, USA
e-mail: katherine.ayoade @utsouthwestern.edu

D. Jackson-Richards, A.G. Pandya (eds.), Dermatology Atlas for Skin of Color,

317 Cellulitis ....cooveneiiiieiiciceccec e 185
31.7.1 Epidemiology... 185
31.7.2 Etiology................ 185
31.7.3  Clinical Features .........cocceeuereerervnieineerieenineenreeneenene 186
31.7.4 Histopathological Features..........cccccceoveererenenenennennne. 186
31.7.5 Diagnosis and Differential Diagnosis 186
31.7.6  TIEAMENL ...ceveniiniieieeiiieieeeice ettt enaenene 186
31.8  Necrotizing Fasciitis ..............occoeviiinininncncce 186
31.8.1 Epidemiology .......cccccoviiniiiiiiiiiiiiiiniiiicinecieinne 186
31.8.2  EHOIOZY .cveveieuiiiieiinieiniciinieieteiceeietneee sttt naenene 186
31.8.3  Clinical Features ..........cccceveverienienienieieenenenesieneeneeeenes 187
31.8.4 DiIagnOSIS.....ccciviiuiiiiiiiiiiiiieiie 187
31.8.5 Differential Diagnosis .........ccccererierieiesenieneneniesieneenes 187
31.8.6  TIeatment ......ccceeueuivueuirueuinieieeeneeereeeeee e 187
References.............ccooueuiviiiiiieiinicinccee e 187
31.1 Introduction

The skin, the largest human organ, is a barrier that is an
important innate defense against skin infections. In addition
to the protective physical barrier, the skin has natural flora
composed of microorganisms that prevent skin infection. The
type of bacterial infection that develops in the skin depends
on the type of bacteria and the depth and location of infection
in the skin once the barrier has been breached (Table 31.1).

31.2 Impetigo

31.2.1 Epidemiology

Impetigo is a highly contagious superficial skin infection
most commonly observed in children aged 2-5 years [1, 2].
It spreads rapidly via direct person-to-person contact.
Contact with fomites has also been implicated in spread of
the disease [3]. There is no sex predilection, and all races are
susceptible [2].

Impetigo presents as bullous and non-bullous forms.
The non-bullous type accounts for 70 % of cases of impetigo
[1,3].
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Table 31.1 Clinical definitions
Condition
Impetigo
Non-bullous impetigo
Bullous impetigo
Staphylococcal Scalded Skin
Syndrome

Ecthyma

Erysipelas

Folliculitis
Furuncles

Carbuncles
Cellulitis

31.2.2 Etiology

Clinical definition

Superficial infection of the skin, typically at the stratum corneum level of the epidermis

Vesicles and pustules that rupture rapidly leading to honey-colored plaques. S. aureus is the most common
cause or in combination with streptococci, beta hemolytic, group A subtype

Localized superficial flaccid bullae that rupture easily. Bullae formed due to cleavage of desmoglein-1
protein by exfoliative toxins A and B of S. aureus

Generalized formation of bullous impetigo during which painful denuded skin progresses to flaccid bullae
and extensive superficial desquamation and flaccid bullae

An ulcerative staphylococcal or streptococcal skin infection where the pathology extends from the
epidermis into the dermis

A bacterial infection of the dermis and upper subcutaneous tissue that can be differentiated from cellulitis
by its well-demarcated edges. Clinically it presents as a fiery red, tender, painful well-defined plaque
commonly on the lower extremities. Commonly caused by streptococcal species, usually S. pyogenes
Inflammation of the outer canal of the hair follicle after physical or chemical injury or infection (bacterial,
viral, fungal, parasite)

Usually develop from existing folliculitis when infection progresses more deeply and to the surrounding
tissue

Infection of a group of adjoining hair follicles

Infection of the subcutaneous tissues with involvement of the dermis, relative sparing of the epidermis

The most frequently isolated pathogen is S. aureus followed

by S. pyogenes [1, 2].
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31.2.3 Clinical Features

Non-bullous impetigo begins as small erythematous macules
that rapidly progress to vesicles and pustules, ultimately lead-
ing to honey-colored crusted plaques typically on the exposed
surface of the skin, the face, around the nose and mouth, and
the extremities (Figs. 31.1, 31.2, 31.3, and 31.4) [2]. Acute
post-streptococcal glomerulonephritis can result after infec-
tion with certain stains of S. pyogenes. This risk is unal-
tered by treatment with antibiotics. Impetigo can progress
to ecthyma or cellulitis. Bullous lesions appear initially as
superficial vesicles that rapidly enlarge to form flaccid bullae
filled with clear yellow fluid, which later becomes darker,
more turbid, and sometimes purulent. The bullae may rup-
ture, often leaving a thin brown crust resembling lacquer
(Fig. 31.5) [2].

Fig.31.3 Impetigo on the antecubital fossa of a Hispanic girl

Fig.31.1 Impetigo on the thigh of a Hispanic boy

Fig.31.4 Impetigo on the arm of a Hispanic girl

<ot

Fig.31.2 Impetigo on the calf of a Hispanic boy

Fig.31.5 Impetigo with collapsed bullae on the arm of a Hispanic girl
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31.2.4 Natural History and Prognosis

Non-bullous impetigo resolves without treatment or scarring
within 2-3 weeks. Untreated patients with bullous impetigo
heal in 3-6 weeks [3].

31.2.5 Histopathological Features

Non-bullous impetigo histological findings include neutro-
phils as well as chains or clusters of S. pyogenes or S. aureus
in the stratum corneum. There is also superficial necrosis and
crusting [4].

31.2.6 Differential Diagnosis

Skin diseases that can mimic non-bullous impetigo include
insect bites, herpes simplex virus (HSV) infection, varicella,
pemphigus foliaceus, and scabies [3]. The differential diag-
nosis for bullous impetigo includes bullous insect bites, ther-
mal burns, HSV infections, bullous erythema multiforme,
SJS, and autoimmune blistering dermatoses such as linear
IgA disease and bullous pemphigoid [3].

31.2.7 Diagnosis

The diagnosis of impetigo is made clinically. Exudate may
be sent for culture and sensitivity to guide therapy.

31.2.8 Treatment

Systemic therapies include dicloxacillin, cephalexin and
other cephalosporins, erythromycin, clindamycin, and

amoxicillin/clavulanate. Topical treatment, in particular
mupirocin 2 % ointment, may be used in patients with a
limited number of lesions. [2]

31.3 Staphylococcal Scalded Skin
Syndrome

31.3.1 Epidemiology

The term Staphylococcal Scalded Skin Syndrome (SSSS)
was introduced in 1970 by Melish and Glasgow after dem-
onstrating in an animal model that SSSS was caused by a
staphylococcal toxin that they called exfoliative toxin [5].
SSSS typically affects infants and children less than 6 years
of age. Although SSSS is rarely seen in adults [3, 5], it can
occur in those with serious underlying conditions such as
immunodeficiency, renal failure, or malignancy [6]. Men are
more often affected than women [5].

31.3.2 Etiology

Most cases of SSSS are caused by phage group II strains
(types 3A, 3C, 55, 71) of S. aureus, which use these exfolia-
tive toxins (ETs) to disrupt the barrier of the human epider-
mis to survive and proliferate [3]. Specifically, the exfoliative
toxins ETA (chromosomally encoded) and ETB (plasmid
encoded) cleave desmoglein-1 at the granular layer of the
epidermis, which creates an intraepidermal cleft leading to a
sterile flaccid bullae [3].



31 Bacterial Skin Infections

181

31.3.3 Clinical Features

Patients, particularly children, may present with fever, ery-
thema, and edema, which rapidly develops into superficial
blisters that rupture on the slightest pressure, leaving areas of
denuded skin (Figs. 31.6, 31.7, 31.8, and 31.9) [6].

Fig.31.6 SSSS with yellow crusting around the mouth and erythema
of the chest of a Hispanic male infant

Fig.31.7 SSSS close-up showing superficial exfoliation on the chest
of a Hispanic male infant

Fig. 31.8 SSSS of the face, neck, and chest, showing erythroderma
and exfoliation of a Hispanic male infant

Fig.31.9 SSSS of the eyelids and upper face, showing erythema and
exfoliation of a Hispanic female
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31.3.4 Histopathological Features

Biopsy specimens may demonstrate intraepidermal cleavage
within the stratum granulosum or high in the stratum spino-
sum [5]. A small number of acantholytic cells are sometimes
observed beneath the bullae, but the basal layer remains
intact [5]. A few lymphocytes are present around the superfi-
cial dilated dermal vessels [5].

31.3.5 Natural History and Prognosis

Because the condition is toxin mediated, exfoliation scaling
and desquamation continue for 3-5 days [3, 6]. Lesional skin
heals without scarring [3]. With proper treatment, SSSS
resolves in 1-2 weeks, usually without sequelae [3]. The
prognosis of the disease is good in children, and the mortal-
ity rate is low if they are treated. In adult cases of SSSS,
however, mortality rates are high, despite appropriate antibi-
otic therapy [5].

31.3.6 Diagnosis

Diagnosis of SSSS is clinical. If confirmation is required, a
biopsy of the lesion remains the most useful investigation
[6]. Isolating S. aureus from skin lesions does not aid in
diagnosis, as it is neither sensitive nor specific. One of the
main characteristics of SSSS in adults is the frequent isola-
tion of S. aureus from blood cultures [5]. Blood cultures are
positive in <5 % of pediatric patients compared with >50 %
in adults [6].

31.3.7 Differential Diagnosis

The differential diagnosis of SSSS includes sunburn, drug
reaction, Kawasaki disease, extensive bullous impetigo, and
less often a viral exanthem, toxic shock syndrome (TSS),
GVHD, and pemphigus foliaceus [3]. In cases of localized
SSSS in adults, the distinction from bullous impetigo is
sometimes difficult. Mucous membranes are generally pre-
served in SSSS, whereas they are often involved in toxic epi-
dermal necrolysis (TEN); pustules are observed in SSSS but
not in TEN. The Nikolsky sign is present in seemingly unin-
volved skin in SSSS but not in TEN [5].

31.3.8 Treatment

Patients with extensive lesions should be treated with intra-
venous anti-staphylococcal antibacterial agents and carefully
assessed for pain, temperature, and hydration status, particu-
larly young infants [6]. Severe cases should also be given
systemic antibiotics to cover for possible secondary gram-
negative bacterial infection, and transfer to an intensive care
unit specializing in burns may be useful [6].

31.4 Ecthyma
31.4.1 Etiology
A deeply ulcerated form of impetigo is known as ecthyma

[2]. Group A beta hemolytic Streptococci (GAS) and S.
aureus are the major cause of this infection.
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31.4.2 Clinical Features

Ecthyma typically presents as shallow, punched out ulcers on
extremities, at sites of abrasions, insect bites, or previous
trauma (Fig. 31.10) [7].

Fig.31.10 Ecthyma on the legs of an African American male

31.4.3 Natural History and Prognosis

Unlike impetigo, ecthyma is painful and frequently leaves a
prominent scar after healing [8]. Treatment of Streptococcal
pyoderma will not prevent the subsequent development of
post-streptococcal glomerulonephritis [7].

31.4.4 Treatment

Mupirocin 2 % ointment may be used on limited local areas.
A 7-10-day treatment course of oral antimicrobial therapy is
recommended for GAS ecthyma.

31.5 Erysipelas
31.5.1 Epidemiology/Etiology

Erysipelas is commonly caused by streptococcal species,
usually S. pyogenes [2].
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31.5.2 Clinical Features

Classically, erysipelas is a fiery red, tender, painful plaque
with well-demarcated edges (Fig. 31.11) [2]. Regional
lymphadenopathy is normally present, with or without lym-
phatic streaking. Pustules, vesicles, bullae, and small areas
of hemorrhagic necrosis may also form [3]. Although his-
torically erysipelas was thought to have a predilection for the
face, recent articles have reported that as many as 85 % of
cases now occur on the legs and feet. Development of erysip-
elas on the trunk or extremities is often associated with a
surgical incision or wound. In neonates, infection can origi-
nate at the umbilical stump or at the circumcision site [7].

Fig.31.11 Erysipelas on the cheek of a Hispanic female infant

31.5.3 Histopathological Features

Biopsy specimens reveal diffuse edema of the dermis and a
dermal neutrophilic infiltrate. Involvement of the lymph vessels
(dilation), dermal foci of suppurative necrosis, and a dermal—
epidermal separation are commonly seen. There is no primary
necrotizing vasculitis, thrombosis, or leukocytoclasis [3].

31.5.4 Diagnosis and Differential Diagnosis

The diagnosis of erysipelas is primarily made clinically. The dif-
ferential diagnosis includes cellulitis, contact dermatitis, and nec-
rotizing fasciitis. Blood cultures are positive in <5 % of cases [3].

31.5.5 Treatment

Penicillin, oral or parenteral, is the treatment of choice for erysip-
elas [2]. Other suitable agents include dicloxacillin, cephalexin,
clindamycin, or erythromycin, unless streptococci or staphylo-
cocci resistant to these agents are common in the community [2].

31.6 Folliculitis, Furuncles, and Carbuncles

Furuncles (or “boils”) are infections of the hair follicle, usu-
ally caused by S. aureus, in which suppuration extends through
the dermis into the subcutaneous tissue, where formation of a
small abscess occurs [2]. They differ therefore from folliculi-
tis, in which inflammation is more superficial and pus is pres-
ent only in the upper dermis and epidermis [2]. When the
infection extends to involve several adjacent follicles, produc-
ing a coalescent inflammatory mass with pus draining from
multiple follicular orifices, the lesion is called a carbuncle [2].

31.6.1 Epidemiology

Obesity, malnutrition, diabetes, immunosuppression, hyper-
hidrosis, dermatitis lesions, maceration, and friction predis-
pose to development of furuncles and carbuncles [6].

31.6.2 Etiology

S. aureus is the most common cause of folliculitis, furuncles,
and carbuncles [6]. Patients with acne vulgaris, who are
treated with long-term broad-spectrum antibacterial agents,
may develop folliculitis due to gram-negative organisms,
such as Klebsiella spp., Enterobacter spp., E. coli, and P.
aeruginosa. These infections often present as superficial pus-
tules over the nose, cheeks, and chin, while Proteus spp. may
cause deeper nodular folliculitis over the face and trunk [6].
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31.6.3 Clinical Features

The lesions of superficial folliculitis are small, discrete pus-
tules over an erythematous base located at the ostium of the
pilosebaceous canals (Fig. 31.12) [6]. The scalp, buttocks,
and extremities are the most common sites [6]. Furuncles are
painful, erythematous papules with walled-off purulent
material arising from the hair follicle [6]. The lesion eventu-
ally develops into a fluctuant mass that opens to the skin sur-
face to release its purulent contents (Fig. 31.13) [6].
Carbuncles refer to infection of a group of adjoining follicles
that form large, swollen, tender masses with multiple drain-
age points and inflammation of the surrounding connective
tissue [6]. Furuncles and carbuncles occur in hair-bearing
areas of the face, axillae, buttocks, and groin, particularly in
areas of skin exposed to friction [6].

Fig.31.12 Folliculitis on the back of an African American male

Fig.31.13 Furunculosis on the cheek of an AA male

31.6.4 Histopathological Features

Suppurative inflammation in or around a follicle is the most
common histological change seen in folliculitis [4].

31.6.5 Diagnosis and Differential Diagnosis

The differential diagnosis includes acne, rosacea, pustular
drug eruptions, and necrotizing fasciitis [4, 6]. The caus-
ative organism can usually be identified by gram stain and
culture of the purulent fluid extracted from the infected
lesions [6].

31.6.6 Treatment

Localized lesions usually only require topical antibacterial
cleansers such as chlorhexidine or topical antibacterial oint-
ments such as mupirocin. Frequent use of hot, moist com-
presses may facilitate drainage of the lesions. More severe
and recurrent cases require systemic antistaphylococcal
antibacterial agents, and efforts should be made to eliminate
staphylococcal carriage [6]. For persons with nasal coloni-
zation, one approach is the application of mupirocin oint-
ment twice daily in the anterior nares for the first 5 days
each month [2]. Large or deep nodular lesions may also
require incision and drainage. Any loculations in carbuncles
should be broken and the wound packed to encourage fur-
ther drainage. In severe cases, parenteral antibiotics may be
required [6].

31.7 Cellulitis
31.7.1 Epidemiology

Cellulitis is an acute infection of the dermis and subcutane-
ous tissue [9]. It is a common cause of outpatient medical
visits and inpatient hospital admissions accounting for 10 %
of the infectious disease related US hospitalizations in 1998—
2006 [9]. Traumas to the skin including piercing, IV drug
use, or “skin popping” are important risk factors [9].

31.7.2 Etiology

Streptococci are usually the cause of bacterial cellulitis with-
out an underlying abscess. S. aureus is a possible culprit in
cases with abscess or history of penetrating trauma. Gram-
negative organisms can also cause lower extremity cellulitis
in patients with underlying chronic medical conditions, such
as diabetes and chronic kidney disease.
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31.7.3 Clinical Features

Cellulitis typically presents with erythema, pain, warmth,
and edema. Typically, the borders of cellulitis are smooth
and ill defined (Fig. 31.14) [9]. In severe cases, vesicles, bul-
lae, pustules, and necrosis may be present [9]. Cellulitis is
typically unilateral, as opposed to bilateral involvement in
stasis dermatitis, a condition that often mimics cellulitis. The
presence of pain distinguishes cellulitis from another
mimicker, contact dermatitis or an eczematous dermatitis in
which the patient usually complains of pruritus [9].

—_——

Fig. 31.14 Cellulitis on the leg surrounding a vein graft harvesting
scar of a Hispanic male

31.7.4 Histopathological Features

A skin biopsy of standard cellulitis usually demonstrates
subepidermal edema with diffuse infiltration of neutrophils
without abscesses. There is often vascular lymphatic dilata-
tion and secondary panniculitis [9].

31.7.5 Diagnosis and Differential Diagnosis

The differential diagnosis includes stasis dermatitis, acute lipo-
dermatosclerosis, lymphedema, contact dermatitis, deep vein
thrombosis (DVT), panniculitis, and erythema migrans.
Diagnosis is made clinically. Supporting laboratory informa-
tion includes a complete blood count with differential that may
show a slightly elevated WBC count. Cultures of bullae, pus-
tules, and ulcers should be performed and may provide useful
information if positive. Needle aspirates and punch biopsies are
usually not helpful. When there is clinical doubt, a skin biopsy
may be helpful in distinguishing true cellulitis from noninfec-
tious causes or to rule out atypical nonbacterial infectious
causes of cellulitis, such as fungi or mycobacteria [9].

31.7.6 Treatment

Therapy for cellulitis should include an antibiotic active
against streptococci. Many clinicians choose an agent that is
also effective against S. aureus, although this organism rarely
causes cellulitis unless associated with an underlying abscess
or penetrating trauma [2]. Suitable agents include dicloxacil-
lin, cephalexin, clindamycin, or erythromycin, unless strep-
tococci or staphylococci resistant to these agents are common
in the community [2, 3].

31.8 Necrotizing Fasciitis
31.8.1 Epidemiology

Necrotizing fasciitis (NF) is a relatively rare subcutaneous
infection that tracks along fascial planes [2]. Risk factors for
the development of NF include diabetes mellitus, periph-
eral vascular disease, intravenous drug use, obesity, and
malnutrition [10].

31.8.2 Etiology

Various aerobic and anaerobic pathogens can cause necrotiz-
ing soft-tissue infections (NSTI) either alone or in combina-
tion and tend to be different from the pathogens that cause
non-necrotizing soft-tissue infections [11].
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31.8.3 Clinical Features

Patients initially present with nonspecific symptoms such as
pain and high fever as well as local edema and erythema on
exam. The affected area is initially red, hot, shiny, swollen
without sharp margins, and exquisitely tender. The process
progresses over several days with the skin color changing to
characteristic blue-gray ill-defined patches as early as 36 h
after onset. Vesicles, bullae, and skin necrosis may also be
seen. The presence of marked systemic toxicity and severe
pain out of proportion to the local findings should suggest the
possibility of NF [10]. In cellulitis or erysipelas, the subcuta-
neous tissues can be palpated and are yielding to touch. But in
fasciitis, the underlying tissues are firm, and the fascial planes
and muscle groups cannot be discerned by palpation [2].

31.8.4 Diagnosis

The “finger test” is a bedside procedure whereby a 2-cm inci-
sion is made down to the deep fascia under local anesthesia and
gentle probing with the index finger is performed. Lack of
bleeding, presence of characteristic “dishwater pus,” and lack of
tissue resistance to blunt finger are features of necrotizing fasci-
itis [11]. Lab findings such as C-reactive protein >150 mg/L,
WBC >25,000 cells/mm [3], hyponatremia, hyperglycemia,
anemia, and acute kidney injury may be suggestive as well [12].

31.8.5 Differential Diagnosis

The differential diagnosis of NF includes cellulitis, pyomyo-
sitis, phlebitis, bursitis, and arthritis [3]. Clinical clues that
differentiate NF from cellulitis include severe pain, rapidly
spreading tense edema, foul-smelling discharge, and gray-
blue discoloration [3]. The presence of hemorrhagic bullae
or epidermal necrosis may indicate the presence of a serious
soft-tissue infection.

31.8.6 Treatment

Once diagnosis is confirmed, early debridement is indicated
and must not be delayed. A broad-spectrum antibiotic should
also be initiated at the earliest opportunity to cover
gram-positive, gram-negative, and anaerobic organisms.

Mortality has been found to be significantly lower with early
and aggressive debridement [11]. Most patients with necro-
tizing fasciitis should return to the operating room 24-36 h
after the first debridement and daily thereafter until the surgi-
cal team finds no further need for debridement [2]. Acceptable
antibiotic regimens include ampicillin—sulbactam or piper-
acillin—tazobactam plus clindamycin plus ciprofloxacin and
vancomycin. Other options are carbapenems such as imipe-
nem/cilastatin or meropenem plus metronidazole or
clindamycin plus vancomycin. Clindamycin is added to
reduce toxin production and has also been shown to decrease
cytokine production. IVIG use is controversial and has been
used in some cases of streptococcal and clostridium-induced
infections. It is believed IVIG has neutralizing antibodies
against streptococcal antigens and clostridial toxins [11].
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32.1 Etiology
Dermatophytoses or “tinea,” tinea versicolor (pityriasis
versicolor), and candidiasis are the three most common types
of superficial fungal infections. Dermatophytes infect the skin,
hair, and nails, require keratin for growth, and do not infect
mucosal surfaces. Dermatophytes are named by the involved
body part. Tinea corporis is a fungal infection of the body,
tinea capitis involves the hair and scalp, tinea pedis involves
the foot, and tinea unguium or onychomycosis involves the
nails. Dermatophytes are further subdivided by the mode of
transmission, of which there are three types. Anthropophilic
dermatophytes have human to human transmission, geophilic
have soil to animal or human transmission, and zoophilic have
animal to human transmission. Transmission of these infec-
tions can occur from direct skin to skin contact or by indirect
contact with fomites, such as hair brushes, hats, and beddings.
Tinea versicolor or pityriasis versicolor is a superficial, non-
inflammatory mycosis of the skin, first described by Eichstedt
in 1846. Malassezia globosa is felt to be the causative organism.
Malassezia furfur was the species originally thought to cause
tinea versicolor. A recent study by Lyakhovitsky et al. [1] exam-
ined samples taken from the skin of tinea versicolor patients and
used polymerase chain reaction multiplication to define the spe-
cies of Malassezia organisms. M. globosa was found in 97.3 %
of patients, and M. restricta was associated with M. globosa
in 1.3 %. Malassezia organisms in small quantities are normal
flora on human skin. Under conditions of warmer temperatures
and higher humidity, there is overgrowth of the mycelial form
producing this common skin disorder. It is felt that these lipo-
philic yeasts metabolize surface lipids on the skin, producing
dicarboxylic acids that in turn inhibit melanocytes.
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32.2 Epidemiology

Superficial mycoses or fungal infections are the most com-
mon type of skin infections affecting 20-25 % of people
worldwide [2]. The prevalence of superficial fungal infections
is increasing, and the causative organisms have shifted or
changed over the past several decades. The changes in caus-
ative organisms seen in various geographic locations have
been influenced by migration as well as changes in socioeco-
nomic conditions and lifestyle [3, 8]. Trichophyton rubrum
is the most common dermatophyte worldwide and the most
common cause of tinea corporis in the United States [4].
T. rubrum is the most frequently isolated organism as the
cause of tinea pedis, tinea cruris (groin), and onychomyco-
sis worldwide. Tinea pedis and onychomycosis are felt to
be increasing in many parts of the world due to increased
urbanization, use of communal bathing facilities, and wear-
ing of occlusive footwear [3]. A study by Vena et al. looked
at the frequency of dermatophyte infections in an outpatient
clinic in Italy from 2005 to 2010. Their data showed ony-
chomycosis to be the highest of dermatophyte infections at
39.2 % followed by tinea corporis, 22.7 % and tinea pedis
20.4 % [5]. This parallels other studies that report incidence
of tinea pedis at 30 % in Mexico and 27 % in Singapore. This
is in contrast to India and rural Africa where the incidence
of tinea pedis is low due to lack of occlusive footwear. Tinea
infections of the feet, nails, and scalp may act as a reservoir
and cause tinea corporis through autoinoculation.

Despite the predominance of tinea versicolor in warmer,
tropical environments, tinea versicolor occurs worldwide,
even in more temperate climates. There is no age, sex, or
racial predilection. Tinea versicolor may occur at any age but
is more common in adolescents and young adults.

32.3 Clinical Features

Trichophyton rubrum is the most frequent cause of tinea
corporis in North America; however, it can also be caused
by Trichophyton tonsurans, Trichophyton mentagrophytes,
Epidermophyton floccosum, and Microsporum
M. canis is a zoophilic fungus and is usually acquired by
exposure to cats or dogs. Classic tinea corporis presents as
a single or few, well-demarcated erythematous, circular,
or annular scaly plaques (Fig. 32.1). Often there is central
clearing giving rise to an expanding ring-like lesion. The
raised border may be papular, pustular, or vesicular. Pruritus
is a common complaint. If lesions have inadvertently been
treated with topical corticosteroids, lesions may show less
inflammation and no pruritus. As with many skin conditions,
tinea corporis lesions may be less erythematous and more
hyperpigmented in patients with darker skin type compared
to Caucasians. Tinea occurs in all areas of the body. Facial
lesions are referred to as tinea faciei (Fig. 32.2), tinea on the
palms is tinea manuum, and tinea on the feet is tinea pedis.
Tinea on the dorsum of the hands presents as any other tinea
lesion on the body, but here there is usually lack of erythema
and diffuse fine scale. A clue to tinea manum is the presence
of fingernail involvement. Often tinea manuum is unilateral
and associated with bilateral tinea pedis and referred to as
“two-foot one-hand syndrome.”

Tinea pedis is caused by the same organisms that cause
tinea corporis. The usual presentation is diffuse scaling
with hyperkeratosis and fissuring of the soles. Vesicles
may be present and pruritus is variable. This presenta-
tion is often referred to as moccasin-type tinea pedis as it
involves the areas of the foot that a moccasin shoe would
cover (Figs. 32.3 and 32.4). Another common finding is
maceration of the interdigital web spaces, particularly the
third and fourth spaces. Tinea unguium or onychomyco-
sis is infection of the fingernails or toenails with dermato-
phytes or non-dermatophyte molds. Toenail involvement is
much more common than fingernail involvement (Fig. 32.5).
Onychomycosis presents as hyperkeratosis of the nail bed
with yellowing, thickening, and onycholysis of the nail plate.

Tinea cruris is a dermatophyte infection of the inguinal
folds. Typically there are thin erythematous plaques extend-
ing from the inguinal fold onto the upper, inner thigh. Fine
scaling is seen at the advancing border. Instead of erythema,
there may be just hyperpigmentation seen in darker-skinned
individuals (Fig. 32.6). Pruritus and burning are common
symptoms. Although this infection occurs in both males and
females, it is more common in males because of the warm,
moist environment of the scrotum and because associated
onychomycosis is more common in men.

canis.
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Cutaneous candidiasis is most often caused by Candida
albicans and usually presents in warm, moist body folds.
It appears as erythematous, eroded plaques with satellite
pustules near the border of the lesion. Commonly involved
areas are the inframammary skin, fold of pannus on the
lower abdomen, inguinal folds, and diaper area in infants
(Fig. 32.7). The nail bed and periungual areas are common
sites also. Mucocutaneous candidiasis presents as a thick
white exudate in the mouth as oral thrush or a vulvovagini-
tis or balanitis. Candidiasis is often seen when patients are
being treated with corticosteroids or systemic antibiotics.

Malassezia organisms are lipophilic, and skin lesions
of tinea versicolor typically occur on the upper chest and
back and less commonly on the face. The lesions present
as round or oval macules that coalesce into larger patches.
On close examination, fine scaling may be seen thereby cat-
egorizing the lesions as thin plaques. Classically lesions are
hypopigmented but can be brown or hyperpigmented as well
(Figs. 32.8, 32.9, 32.10, and 32.11). Metabolites of skin lip-
ids by Malassezia inhibit melanocytes, but many individuals
present with hyperpigmented or pink lesions that may be a
result of a mild inflammatory response. Tinea versicolor is
usually asymptomatic. Along with the characteristic clinical
appearance, KOH preparations show diagnostic yeasts and
hyphae classically referred to as a “spaghetti and meatballs”
pattern. Wood’s light examination of the skin produces yel-
low fluorescence.

Fig.32.1 Tinea capitis in an African American boy and tinea corporis
in his mother (Courtesy of Dr. Tor Shwayder)

Fig.32.2 Tinea faciei in a young African American girl

Fig. 32.3 Tinea pedis in an African American female (Courtesy of

Dr. Tor Shwayder)

Fig.32.4 Tinea pedis in an African American female
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Fig. 32.5 Tinea unguium (onychomycosis) in an African American
male

Fig.32.7 Candida diaper dermatitis (Courtesy of Dr. Tor Shwayder)

Fig.32.8 Tinea versicolor in an African American male

Fig.32.6 Tinea cruris in an African American female
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Fig.32.9 Tinea versicolor in an African American male

Fig.32.10 Tinea versicolor in an African American male

Fig.32.11 Tinea versicolor on the arm of a South Asian male

32.4 Diagnosis and Differential Diagnosis

Fungal cultures of skin or nail scrapings are the best way to
confirm a fungal infection, but results may take 7—14 days
to come back. Microscopic confirmation by potassium
hydroxide (KOH) preparation is a simple test to perform and
gives immediate confirmation at the bedside. After gently
scraping the involved skin area with a blade, fine scales are
placed on a glass slide with 10-20 % KOH and a coverslip.
Microscopic examination should reveal branching hyphae or
budding yeast.

Pityriasis rosea, nummular dermatitis, and granuloma
annulare all can be confused with tinea corporis. A nega-
tive KOH preparation helps to rule out these conditions. In
addition granuloma annulare lacks epidermal changes such
as scaling or vesicles [4]. Tinea pedis can be misdiagnosed as
dyshidrotic eczema or psoriasis, both of which would have
a negative KOH. Tinea cruris appears similar to erythrasma,
intertrigo, psoriasis, and Hailey-Hailey. Erythrasma, which is
caused by a corynebacterium, has a coral-pink fluorescence
on Wood’s lamp examination. A history of trauma and pso-
riasis should be ruled out when considering onychomycosis.

The hypopigmentation of tinea versicolor can be con-
fused with pityriasis alba or any other post-inflammatory
response in darker skin such as seborrheic dermatitis [4]. The
possibility of vitiligo might be considered, but vitiligo usu-
ally presents with depigmentation rather than hypopigmenta-
tion. Tinea versicolor might also be confused with secondary
syphilis or pityriasis rosea.

32.5 Histopathologic Features

Since superficial fungal infections can be diagnosed with
KOH preparations and fungal cultures, biopsies are not com-
monly performed. Histopathology shows spongiosis with
parakeratosis and PAS-positive hyphae in the stratum cor-
neum. Since the clinical presentation along with KOH prepa-
rations are diagnostic, biopsies of tinea versicolor are rarely
done. When performed, biopsy of tinea versicolor shows
yeast and hyphae in the stratum corneum

32.6 Treatment

Most dermatophytoses such as tinea corporis, tinea cruris,
and tinea pedis can be treated with topical antifungal agents.
Tinea capitis requires systemic antifungals because the organ-
isms are in the hair follicle root [4, 7]. Topical agents do not
penetrate the nail plate well enough to provide adequate
treatment for onychomycosis. If tinea corporis is very exten-
sive, systemic antifungals may provide better resolution than
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topicals alone. Imidazoles are safe, fungistatic drugs that cure
most dermatophyte infections in 2—-6 weeks. Allylamines are
fungicidal and are very effective for most dermatophytes.
Allylamines often provide higher cure rates with just once-
daily applications compared to the azoles which are applied
twice daily [4]. A study by Rotta et al. performed an extensive
review of many studies that compared topical antifungal treat-
ments. In general, allylamines performed better than azoles
for a mycological cure and a sustained cure [6]. Although
Candida can be treated with nystatin, it is ineffective on der-
matophytes. Candida does respond to topical and oral azoles.
Topical antifungals combined with corticosteroids are less
effective, and overuse of these agents can cause atrophy of
the skin, especially in intertriginous areas.

There are many antifungal treatments that are effective for
tinea versicolor; however, it often recurs, and the length of
treatment needed for complete clearing has not been estab-
lished. Topical treatments consist of imidazoles and non-
imidazoles. Daily ketoconazole, selenium sulfide, and zinc
pyrithione shampoos applied to the affected skin for 5—10 min
then washed off for 2—4 weeks is effective. Unfortunately,
shampoos can be drying to the skin. Topical ketoconazole,
econazole, miconazole, clotrimazole, and ciclopirox creams
applied one to two times daily for 2—4 weeks are also com-
monly used effective treatments. Oral imidazoles, includ-
ing ketoconazole, 200 mg/day for 10 days; itraconazole,
200 mg/day for 7 days; or fluconazole, 300 mg/week for
24 weeks, have been studied in clinical trials. Since the

oral imidazoles inhibit cytochrome P450, caution must be
used to avoid drug-drug interactions. There are also reports
of ketoconazole and itraconazole causing elevation of liver
enzymes, GI upset, and fatigue. Itraconazole has been asso-
ciated with hepatotoxicity and congestive heart failure [9].
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33.1 Introduction
The most common pediatric dermatophyte infection world-
wide is that of the scalp. The incidence of tinea capitis is
highest in 3- to 7-year-old children, although a recent retro-
spective study has found 47 % of tinea capitis occurring in
individuals 13 and older [1]. In the same study, tinea capitis
disproportionately affected the black population with black
individuals comprising 87 % of all patients diagnosed with
tinea capitis in a dermatology clinic during a 15-year period.
It routinely affects individuals who are otherwise healthy, but
there is increased susceptibility in immunocompromised
individuals. The growth and transmission of the fungi are
favored in warm, humid, and overcrowded environments.
Incidence appears to correlate with low socioeconomic sta-
tus, large family size, poor hygiene, and frequent person-to-
person contact. The incidence of tinea capitis is increasing
worldwide and has had considerable shifts in the causative
organisms over the past 50 years. This infection is especially
prevalent in Afro-Caribbean and African American children.

Tinea capitis is the most common superficial fungal infec-
tion in North America and in the United States. It affects
3-8 % of children in urban areas, especially those of African
or Afro-Caribbean descent. Over the past 50 years, the epi-
demiology of tinea capitis has changed more than other tinea
infections. Microsporum canis and Microsporum audouinii
have been eradicated and replaced by Trichophyton ton-
surans as the cause of tinea capitis in 95 % of the cases in the
United States and Canada [2, 6]. Although M. canis is still
the most predominant cause of tinea capitis in Europe,
Mexico, South America, and China, trends are changing.
The United Kingdom now reports 83 % of tinea capitis cases
being caused by T. fonsurans, and cities like Paris and
Amsterdam are showing similar trends [7]. Microsporum
audouinii is the most prevalent organism in Africa; however,
T. violaceum and T. soudanense are common organisms in
Asia and Africa.

The dermatophytes causing tinea capitis are from the
Microsporum and Trichophyton groups. M. canis is the most
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common cause worldwide. M. canis can be carried by pets in
the household and is therefore difficult to eradicate. There
has been an increasing incidence of 7. tonsurans, which now
comprises 95 % of all tinea capitis in the United States and
Canada. Its rates are increasing similarly in Europe as well
[2]. T. soudanense and T. violaceum are major causes of tinea
capitis in parts of Africa.

Dermatophytes cause infection by entering keratinized
tissues. The dermatophyte hyphae penetrate hair cuticles and
grow downward into the hair, invading newly formed kera-
tin, which becomes visible at the skin surface after 12—-14
days of inoculation. The hair becomes brittle, causing break-
age by 3—4 weeks.

Fig.33.1 A 12-year-old black
male with gray patch tinea capitis
(left) with his sister who also had
a positive culture (right) (Photo
courtesy of Dr. Tor Shwayder)

33.2 Clinical Features

There are several clinical presentations of tinea capitis, includ-
ing gray patch, moth eaten, black dot, diffuse scale, pustular,
and kerion. The gray patch (Fig. 33.1) and moth-eaten
(Fig. 33.2) presentations consist of areas of alopecia with
superficial scaling, with scaling being more prominent in the
gray patch presentation. The black dot presentation is seen due
to breakage of hair shafts, leaving tiny black dots in the affected
areas. Tinea capitis presenting with diffuse scale mimics gener-
alized dandruff. The slight erythema of the scalp in the above
presentations is difficult to appreciate on darker-skinned indi-
viduals. The presence of comma and corkscrew hairs on der-
moscopy may be a reliable sign of tinea capitis in such patients
[3]. Pustular tinea capitis often implies a superficial bacterial
infection (Fig. 33.3). A kerion represents a delayed hypersensi-
tivity reaction and granuloma formation due to immune reac-
tion to the dermatophyte and is often mistaken for a bacterial
abscess (Figs. 33.4 and 33.5). A kerion can be painful with
associated adenopathy (Fig. 33.6) and can also leave scarring
alopecia. In a study consisting of predominantly black chil-
dren, scaling of the scalp presenting with adenopathy had a
positive predictive value of 97 % for tinea capitis [4]. In another
study, Hispanic children presenting with scalp hyperkeratosis
were more likely than not to have tinea capitis [5]. There have
been several case reports of erythema nodosum associated with
kerions, which usually occurs at the height of infection or
shortly after induction of therapy. It is thought to be due to
delayed hypersensitivity to systemically absorbed fungal anti-
gens, antigen release induced by treatment, or a large antigen
load from the primary inflammatory response [6].




33 Tinea Capitis 197

Fig.33.4 An 11-year-old black male with a kerion (Photo courtesy of
Dr. Tor Shwayder)

Fig. 33.2 A 6-year-old black male with moth-eaten tinea capitis \
(Photo courtesy of Dr. Tor Shwayder) :

Fig. 33.5 Same patient as Fig. 33.4 with expressed contents of the
kerion (Photo courtesy of Dr. Tor Shwayder)

Fig. 33.3 A 5-year-old black female with pustular tinea capitis (Photo
courtesy of Dr. Tor Shwayder)
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Fig. 33.6 Tinea capitis with lymphadenopathy (Photo courtesy of Dr.
Tor Shwayder)

33.3 Natural History and Prognosis

With early diagnosis and appropriate treatment, transmission
and permanent sequelae of tinea capitis, including scarring
and alopecia, can be avoided.

33.4 Histopathological Features

Dermatophytes are usually visible within and around the hair
shaft and can be elucidated by using periodic acid-Schiff or
methenamine silver stains. Multinucleated giant cells with
surrounding chronic inflammatory infiltrate are sometimes
present along the degenerated hair follicles. A mild perivas-
cular lymphocytic infiltrate may be present in the dermis.
Kerions may have perifollicular dermal mononuclear infil-
trate, follicular pustules, interfollicular neutrophilic infil-
trate, and chronic inflammatory infiltrate.

33.5 Diagnosis and Differential Diagnosis

The diagnosis of tinea capitis must be confirmed by micro-
scopic visualization of branching hyphae, culture, or poly-
merase chain reaction (PCR). Samples can be collected using
scalp brushings or swabbing in cases of pustular tinea capitis
and kerions. Potassium hydroxide preparation and fluores-
cent stains such as calcofluor of the skin and hair are both
rapid but can have false-negative results, especially in early
disease. Cultures are more time consuming, requiring at least
6 weeks of incubation to establish negative results, but are
more sensitive and can give antifungal susceptibilities.
Although expensive, PCR is useful when the patient has
been pretreated with antifungals. Wood’s lamp can be used
to detect infection with Microsporum spp. which fluoresce
bright green.

Differential diagnoses of tinea capitis include seborrheic
dermatitis and psoriasis when presenting with erythema and
hyperkeratosis of the scalp. Alopecia areata may be consid-
ered for tinea capitis presenting with patchy hair loss.
Dermoscopy may be useful to distinguish tinea capitis from
alopecia areata. Pustular tinea capitis can look like impetigo,
which begins as vesicles that evolve into erosions with super-
ficial honey crusting, and is difficult to distinguish from a
primary bacterial infection due to possible bacterial superin-
fection of the primary dermatophyte infection. Bacterial
abscess should be considered in the differential diagnosis for
a kerion.
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33.6 Treatment

Tinea capitis requires treatment with oral antifungals to
appropriately penetrate the hair shaft and eradicate disease.
Griseofulvin and terbinafine are common treatment options.
Azole antifungals are off-label therapies for tinea capitis. In
a prospective, non-blinded, cross-sectional study, griseoful-
vin was found to be the most effective treatment option with
a cure rate of 96 %. The cure rates for terbinafine and fluco-
nazole were 88 and 84 %, repsectively [7]. Other studies
have suggested that griseofulvin is the most efficacious for
Microsporum spp. and terbinafine appears to the most effica-
cious for 7. Tonsurans [8].

In the United States, griseofulvin, given at a dose of
20-25 mg/kg/day for 8 weeks, remains the mainstay of ther-
apy with low risk of adverse effects. However, there are
reports of resistance developing toward griseofulvin as well
as issues with compliance due to the long duration of ther-
apy. The main side effects of griseofulvin are gastrointestinal
symptoms. Terbinafine is given at 250 mg daily for 4 weeks
and is the mainstay of therapy in European countries. The
shorter course makes this therapy more convenient, and it
can be used in pregnancy. However, terbinafine can cause
liver toxicity, and patients should be monitored for the occur-
rence of this rare side effect. Gastrointestinal side effects can
also occur with terbinafine. Azoles are administered at
6-8 mg/kg/week. Caution must be taken with patients on
multiple medications due to cytochrome P450 metabolism of
azoles.

There have been debates over the management for keri-
ons. Some argue in favor of intralesional corticosteroids to
decrease the host inflammatory response. A recent retrospec-
tive study showed successful cure rates of kerions with oral
antifungals alone and no evidence that intralesional cortico-
steroids help clear the infection [9]. There is also question-
able data for advocating the use of prophylactic ketoconazole
shampoo for kerions [10].

In addition to medical therapy, the individual’s social settings
should be considered. Reinfection can occur through carrier
pets, clothing, bedding, toys, combs, and phones. In some infec-
tions, especially with 7. tonsurans, some recommend treatment
for all household members. Lastly, patient education and close
follow-up should be stressed in every patient.
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cervical cancer, the second most common cause of cancer and
cancer-related mortality for women worldwide. Men are
much less likely to be diagnosed with genital malignancies
after having genital warts for unclear reasons [5, 6].

34.2 Etiology

HPV is a non-enveloped virus with an icosahedral protein
capsid containing DNA. The virus does not have an enve-
lope, which makes it resistant to many forms of sterilization,
such as heat [2]. HPV exclusively infects epithelial cells,
though the specific anatomical locations or type of epithelial
cell infected may vary by virus strain [4, 7]. Common warts
are usually caused by HPV types 1, 2, and 4 [1]. Flat warts,
also known as plane warts, are most commonly caused by
HPV 3 and 10. Plantar warts are more often associated with
HPV 1 and HPV 4. Condylomata are usually sexually trans-
mitted and are most commonly caused by HPV 6, 11, 16, and
18. Types 6 and 11 are considered less oncogenic, while
types 16 and 18 are considered high-risk HPV types with
greater risk for malignant transformation.

34.3 Clinical Features
34.3.1 Distribution and Arrangement

Common warts (verrucae vulgaris) frequently involve the
hands, especially the fingers, but can occur anywhere. Flat
warts are generally located on the face, neck, hands, wrists,
elbows, or knees and are more common in children. They are
usually found in groups of multiple warts. Plantar warts are
usually on the heel of the foot or other pressure points on the
plantar surface. Condylomata, or genital warts, are usually
multiple and may be found anywhere along the anogenital
tract, including the vulva, vagina, cervix, scrotum, penis
(glans, meatus, shaft), and anal area [1]. Condylomata may
also be found in the oropharyngeal tract in rare cases.

34.3.2 Morphology of Lesions

Common warts are usually small, dome-shaped flesh-colored
or pink papules with a hyperkeratotic or verrucous surface
(Figs. 34.1 and 34.2) They may also appear filiform
(Fig. 34.3), especially in certain locations, like periorificial
skin [1]. Flat warts are flat-topped, smooth-surfaced papules
that often match the patient’s skin color (Figs. 34.4 and
34.5). Plantar warts frequently present as a painful, endo-
phytic papules and plaques with a central depression and are
surrounded by gentle slopes, resembling an anthill
(Fig. 34.6). A clue in identifying warts is that they interrupt
normal dermatoglyphic lines on the palmar and plantar sur-
faces. Condylomata (condyloma acuminatum), or genital
warts, present as exophytic papillomas (Figs. 34.7, 34.8,

Fig.34.1 Common wart on the elbow of a Hispanic male



34 Human Papillomavirus (HPV)

Fig. 34.4 Flat warts on the face and neck of an AA male with HIV
infection

Common warts on the forehead of a Hispanic male

Fig. 34.5 Flat warts on the thigh of a Hispanic male with HIV
infection

34.9, and 34.10) [1]. Mosaic warts are plaques composed of
several individual small warts coalescing together and are
especially recalcitrant to therapy (Fig. 34.11). Cutaneous
warts often contain thrombosed capillaries which appear as
small black points scattered over the surface of the lesion.

Fig.34.3 Filiform wart on the ear with fingerlike projections showing
thrombosed capillaries
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Fig. 34.6 Plantar warts on the great toe and foot of a Hispanic male
showing an endophytic papule interrupting dermatoglyphic lines

Fig.34.8 Condyloma acuminata on the penis of a Hispanic male

Fig.34.7 Condyloma acuminata on the penis of a Hispanic male

Fig. 34.9 Multiple anogenital warts on the perianal skin of an AA
female with HIV infection
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Fig.34.10 Multiple warts on the abdomen of an AA female with HIV
infection

Fig.34.11 Partially treated mosaic wart on the hand made up of indi-
vidual small warts

34.4 Associated Symptoms

HPYV infections are usually asymptomatic. Pain may or may
not be present depending on the location of the wart and
HPV type. Genital warts may occasionally cause irritation,
pruritus, dysuria, bleeding, or dyspareunia [8]. Plantar warts
that occur in pressure point areas can be very painful.

34,5 SystemicFindings

Systemic findings are not usually associated with HPV,
except that an immunosuppressed status causes patients to be
at higher risk for HPV infection.

34.6 Natural History and Prognosis

Many people infected with HPV are asymptomatic because
the immune system tends to eliminate the virus before a wart
can form. If a wart does form, the natural history is spontane-
ous resolution. Lesion regression tends to take place between
weeks 8 and 12, and the epithelium resumes a normal appear-
ance by 16 weeks, but many warts last much longer [7].
Reported clearance rates in children are 23 % at 2 months,
30 % at 3 months, 65-78 % at 2 years, and 90 % over 5 years
[9]. Immunocompromised patients, such as organ transplant
or HIV-infected patients, have a greater predisposition for
the development of warts. Because of their impaired immune
system, these patients usually have a greater number of
warts, which are more challenging to treat and thus have a
more protracted course. The distribution, morphology and
other findings of warts vary depending on the strain of HPV.
Because most HPV infections go unnoticed or present as
benign warts that regress on their own, the prognosis is gener-
ally positive. However, HPV in the cervix must be checked with
periodic screenings to ensure that neoplasia does not develop.

34.7 Brief Description of Histopathologic
Features

Warts have many epidermal changes including parakeratosis
and the presence of koilocytes, superficial vacuolated kerati-
nocytes, found in the granular layer [1]. There is also varying
degrees of hyperkeratosis, parakeratosis, papillomatosis, acan-
thosis, and hypergranulosis, depending on the clinical appear-
ance of the warts. Dilated capillaries are found in the dermis.
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34.8 Diagnosis and Differential Diagnosis

Diagnosis is usually made by inspection of the affected areas.
Condyloma acuminata can also be diagnosed via colposcopy
or Pap smear. A biopsy is recommended when the lesions
look atypical [8]. DNA testing for the HPV type is usually not
indicated because of marginal cost-effectiveness. Differential
diagnoses include seborrheic keratosis, actinic keratosis, pso-
riasis, acrokeratosis verruciformis, angiokeratomas, and
Fordyce spots [8]. Other non-HPV-induced cancers can be
considered in the differential, including amelanotic mela-
noma, Bowen’s disease, and Paget’s disease.

34.9 Treatment

There is no specific antiviral treatment for HPV. Most thera-
pies focus on the local destruction or removal of the wart or
induction of cytotoxicity of the infected epithelial cells.
Because most warts tend to regress on their own after several
months, treatment is usually symptom based [8]. Cryotherapy
and curettage is commonly employed, as is treatment with
topical creams and gels such as salicylic acid and other kera-
tolytic creams. Cryotherapy in skin of color can lead to
prominent hypopigmentation, which is usually transient but
can be permanent (Fig. 34.12). It is not clear whether remov-
ing the wart reduces infectivity of the patient. Warts in
immunosuppressed patients tend to resolve when the immune
system is reconstituted, such as with HAART for HIV-
positive patients. Plantar warts tend to be more recalcitrant to
treatment but usually resolve on their own, though the time
course may be longer for adults than children.

It is very difficult to prevent warts, but the best method is
generally to avoid skin contact with an infected person. This
includes avoiding moist environments where an infected per-
son’s skin has had contact, such as in a pool or gym. This
also includes sexual intercourse with an individual infected

Fig. 34.12 Condyloma acuminata on the thigh of a Hispanic patient
with hypopigmentation after cryotherapy
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with HPV. Regular Pap smears and limiting sexual partners
are important protective measures for genital warts, with a
mutually monogamous relationship with a low-risk partner
giving the lowest risk. An effective vaccine is available for
girls and boys aged 9-26 that protects against the four most
common HPV types causing genital warts (HPV types 6, 11,
16, 18), including the two that cause over 90 % of cervical
cancers (HPV types 16 and 18).
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REFETEIICES .........oooeeereeieeiseescie et 213 affects 70-80 % of adults and is commonly acquired during
childhood by nonsexual transmission [4]. Infections with
herpes simplex type 2 is mainly acquired via sexual contact
with a symptomatic or asymptomatic individual. Genital her-
pes affects approximately 50 million persons in the USA and
about one in four adults over the age of 30 [1-3]. There is a
major disparity of HSV-2 infections in African Americans
with an estimated prevalence of 40.3 % with genital herpes
compared to 13.7 % of Caucasians [5]. This large discrep-
ancy in prevalence has been proposed to be due to high trans-
mission rates in undiagnosed African Americans because of
poor access to care, screening practices, and healthcare qual-
ity [5].
Reactivation of the varicella zoster virus (VZV) causes
herpes zoster, also known as shingles. Herpes zoster presents
clinically with an intensely painful vesicular rash along a
dermatome [6, 7]. Each year there are one million cases of
herpes zoster with an annual rate of 3—4 cases per 1,000 peo-
ple [6]. Herpes zoster outbreaks are much more common in
S. Currimbhoy, BS * A.R. Dominguez, MD, BS (<) older and immunocompromised persons due to reduction in
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5939 Harry Hines Blvd., Dallas, TX 75235, USA previously unvaccinated for herpes zoster have a 50 %
e-mail: arturo.dominguez@utsouthwestern.edu chance of having a shingles episode [6].
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35.2 Clinical Features

The incubation period after infection with HSV is between 2
and 14 days [2—4]. The initial eruption is often preceded by
burning, itching, tingling, or painful sensations that can occur
hours to days before the appearance of skin lesions [2, 3].
The rash of herpes simplex is characterized by small grouped
vesicles on an erythematous base that eventually form painful
superficial ulcers with fluid and overlying crust (Figs. 35.1,
35.2, 35.3, 35.4, and 35.5). In contrast to cutaneous lesions,
ulcerations in mucosal areas tend to remain moist and do not

Fig.35.3 Localized herpes simplex on the temple of a Hispanic boy

Fig.35.1 Grouped vesicles on the lips and nose due to labial herpes in
an African American male

Fig.35.4 Genital herpes simplex of the penis in an African American
male

form a crust. Infections with HSV-1 tend to affect the oral
and perioral regions, although it is possible for lesions to
Fig.35.2 Perioral herpes simplex in an African American boy be spread to the genital region. HSV-1 primarily affects the
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Fig.35.5 Grouped vesicles on the buttock due to herpes simplex in a
Hispanic female

keratinized oral mucosal surfaces including the cutaneous lip,
dorsal and lateral tongue, gingiva, and hard palate. The rash
of HSV-2 typically affects the shaft and glans of the penis in
men and the labia and urethral meatus in women. Outbreaks
in women tend to be more extensive and severe [3]. Systemic
findings such as fatigue, fever, malaise, and tender lymph-
adenopathy are common, especially with initial infection [2,
3]. The lesions of HSV-1 and HSV-2 typically resolve after
10-14 days, although the virus still remains present in a dor-
mant state in the local nerve root ganglia.

Herpes zoster presents similarly to herpes simplex, with
grouped vesicles on an erythematous base; however, lesions
typically present unilaterally along a single dermatome and
do not typically cross the midline (Figs. 35.6 and 35.7) [6, 7].
However, it is not uncommon for herpes zoster to involve
multiple continuous dermatomes. Disseminated zoster is
defined as disease involving greater than 20 individual vesi-
cles or erosions occurring outside of contiguous derma-
tomes. Involvement of the trigeminal V-1 distribution from
the eye to the tip of the nose is termed herpes zoster ophthal-
micus and can present with conjunctivitis, keratitis, and ante-
rior uveitis [7]. Ramsay-Hunt syndrome or herpes zoster
oticus involves the external ear canal that can lead to unilat-
eral facial weakness or Bell’s palsy due to involvement of the
peripheral facial nerve (Fig. 35.8). Herpes zoster ophthal-
micus and oticus are considered emergencies, and referral to
an ophthalmologist or otolaryngologist may be necessary.
Individuals with zoster are typically more elderly or immu-
nocompromised and present with an intensely painful, burn-
ing sensation located along a dermatome, most commonly
the thoracic, trigeminal, lumbar, and cervical regions [6].
Lesions are typically self-resolving after 7-14 days, but
residual neuropathic dysesthesias can remain for weeks to
months after resolution of the lesions [6, 7].

Fig. 35.6 Unilateral vesicles along a dermatome on the upper back
due to herpes zoster in a Hispanic male

Fig. 35.7 Grouped vesicles on the neck due to herpes zoster in an
African American female

Primary varicella zoster infection, or chicken pox, is typi-
cally seen in children, but may be seen in adults, often immi-
grants or minorities who are unvaccinated or cannot
remember having primary varicella as child. The lesions
typically appear with numerous erythematous vesicles that
present initially on the trunk and spread to involve the
extremities and face (Figs. 35.9, 35.10, and 35.11). Lesions
are typically seen in all stages of development with active
vesicles and pustules, superficial erosions, and crusted
lesions all present concurrently [10].

In darker-skinned patients, the base of the herpetic
lesions may not display the typical red erythema and only
hyperpigmentation may be present beneath and around ves-
icles. Additionally in patients with skin of color, lesions
may leave behind a residual post-inflammatory hyperpig-
mentation which can last for months to years after resolu-
tion of the rash [8].
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Fig.35.10 Close-up of vesicles due to primary varicella infection on
the back of an African American female

Fig.35.8 Unilateral vesicles on the scalp and ear in a Hispanic male
with Ramsay-Hunt syndrome

Fig.35.11 Primary varicella infection on the face of a Hispanic female

Fig. 35.9 Primary varicella infection on the back of an African
American female
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35.3 Diagnosis and Differential Diagnosis

Diagnosis of HSV or VZV infections can often be made
solely by the characteristic clinical examination. A Tzanck
smear or viral culture can be performed by swabbing the
base of an active lesion and can help confirm the diagnosis
and differentiate the viral type between HSV-1 and HSV-2,
although sensitivity is low [10]. Polymerase chain reaction
testing (PCR) is the preferred modality to help confirm the
presence of viral DNA and has a sensitivity of 95 % [3].
Direct Fluorescent Antibody Stain (DFA) for VZV and HSV
is sensitive as well. Viral culture for VZV is neither sensitive
nor cost-effective and has fallen out of favor. Other tech-
niques used to test for the presence and typing of HSV
include serologic studies which screen for the presence of
antibodies to HSV-1 and HSV-2 [3, 6].

The differential diagnosis for HSV-1, or oral lesions,
includes aphthous stomatitis and autoimmune bullous dis-
eases such as pemphigus vulgaris and impetigo. The differ-
ential for HSV-2, or genital lesions, includes other sexually
transmitted infections that can cause genital ulcers such as
syphilis and chancroid. The differential diagnosis for herpes
zoster includes herpes simplex, allergic contact dermatitis,
cellulitis, and folliculitis [10].

35.4 Histopathological Features

A biopsy is not required for the diagnosis of HSV or VZV.
Lesion evaluation with Tzanck smear shows characteristic
multinucleated giant cells seen under microscopy [6]
(Fig. 35.3). If biopsy is obtained, presence of intraepidermal
blistering with ballooning of keratinocytes and presence of
multinucleated giant cells may be seen with surrounding
necrosis of epithelium [11]. Pathology of herpes zoster may
additionally reveal the presence of a vasculitis with swelling
and necrosis of endothelial cells, a feature not seen with
infection with HSV [11].

35.5 Natural History and Prognosis

The vesicular rashes of HSV and VZV are self-limiting and
typically resolve within 7-14 days after initial symptoms in
immunocompetent patients [2, 3, 6, 7]. Infection with HSV
is present indefinitely and recurrent episodes are common;
however, the frequency and severity of outbreaks decrease
over time in the majority of immunocompetent patients [2].
Inciting factors for an episode include stress, local trauma,
and UV radiation. Asymptomatic shedding can occur
between HSV-2 outbreaks, and transmission to an unaffected
partner can be decreased by as much as 60 % with the use of
condoms during intercourse [2]. Transmission rates of HSV-2

are highest among African Americans most likely due to the
combination of higher prevalence and a low proportion of
diagnosis of infection compared to Caucasians [5].

Herpes zoster typically resolves within 7-10 days,
although as mentioned previously, painful postherpetic neu-
ralgia may result due to damage of sensory nerves [7].

35.6 Treatment

Initial treatment for episodic HSV includes oral antivirals
such as acyclovir, valaciclovir, and famciclovir for a 7-10-
day course [2, 3]. Therapy should be administered promptly
after the initial signs of an outbreak, and, if given early
(within 72 h) in the disease course, the duration of symptoms
can be shortened by 2-3 days and the time to healing by 4
days [2, 3]. For patients with persistent or frequent episodes
of herpes simplex, suppressive therapy can be administered
with daily antivirals to decrease recurrences by 70-80 % [3].
Suppressive therapy can also reduce the transmission of
HSV-2 to an unaffected partner by 48 % between outbreaks
when asymptomatic viral shedding still occurs [2].
Disseminated herpes simplex infection, seen more commonly
in immunocompromised patients, requires intravenous dosing
of acyclovir at a dose of 10 mg/kg [4]. Hospitalized patients
with disseminated infection should be placed in airbone and
contact precautions.

Treatment of herpes zoster consists of a 7-10-day course of
antiviral therapy with acyclovir, valaciclovir, or famciclovir
[7, 9]. Addition of analgesics are recommended for the alle-
viation of the severe pain associated with the rash and include
tramadol, oxycodone, and gabapentin [7]. Herpes zoster oph-
thalmicus and oticus are emergencies, and consultation with
an ophthalmologist or otolaryngologist may be necessary.
Live attenuated vaccination is recommended for persons 60
years of age and older to prevent the occurrence of herpes zos-
ter and decrease the chance of postherpetic neuralgia [9].
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most ethnic groups, Caucasians are still 7.0 times less likely
than African Americans and 2.0 times less likely than
Hispanics to contract syphilis. This disparity may be due to
differences in income, education, drug/alcohol use, health-
care access, and prevalence of other diseases, such as HIV
infection [4]. Congenital syphilis is also more commonly
passed from mothers with no antenatal care or a history of
substance abuse [5].

The virulence of T. pallidum stems from the pathogen’s
affinity for many different extra cellular matrix (ECM) mol-
ecules in mammalian tissue and the paucity of outer mem-
brane proteins recognized by the human immune system.
Langerhans cells (LCs) in the skin and dendritic cells (DCs)
in the mucosa may phagocytize T. pallidum and produce
inflammatory cytokines through signaling of toll-like recep-
tors (TLR2s) in response to degraded lipid portions of TpN17
and TpN47. DCs can also present the pathogen to T cells [2].
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36.2 Clinical Features

Primary syphilis is marked by a singular, indolent ulcer
known as a chancre at the site of inoculation, usually on the
penis or vulva (Fig. 36.1). This stage is usually asymptomatic
but can be associated with localized tender lymphadenopa-
thy [6]. Symptoms of secondary syphilis include fever, head-
ache, sore throat, malaise, or generalized lymphadenopathy.
The cutaneous manifestations differ based on the pathogen’s
virulence and the patient’s individual reaction to the trepo-
neme [6]. Secondary syphilis lesions commonly occur in a
palmoplantar distribution but can also involve the face, trunk,
and extremities [1]. Since the lesions of secondary syphilis
have such a wide variety of morphologic presentations, this
disease has often been called “the great imitator” (Figs. 36.2,
36.3, 36.4, 36.5, 36.6, and 36.7). Diffuse, discrete, and pale
macular lesions tend to spare the face and are not contagious
[2, 6]. These lesions may fade, disappear, or change shape
over time [6, 7]. Papular lesions can be brownish in color
with a collarette of scale [7]. When a papular lesion involves

Fig.36.1 Chancre due to syphilis in an African American male

Fig. 36.2 Scaly pigmented plaques on the palms due to secondary
syphilis in an African American male

Fig.36.3 Papules on the face and neck due to secondary syphilis in an
African American female (Courtesy of Dr. Chauncey McHargue)

Fig. 36.4 Mucous patches on the lower lip due to secondary syphilis
in an African American male

warm, moist intertriginous areas, condyloma lata can develop
[1, 2]. These verrucous, gray plaques are very contagious
and occur more commonly in African American women or
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Fig.36.5 Thin scaly plaques on the back due to secondary syphilis in
a Hispanic male

Fig. 36.6 Multiple scaly papules due to secondary syphilis in an
African American male

patients with recurrent syphilis [1, 7]. Cutaneous lesions can
be pustular, nodular, lichenoid, follicular, psoriasiform, and
hyper- or hypopigmented. Annular, reddish-brown lesions
close to the angles of the mouth and vesicular lesions are
more commonly seen in African Americans. Although rare,
lesions can also be corymbose, frambosiform, or kerato-pus-

=

Fig.36.7 Multiple scaly papules on the leg due to secondary syphilis
in an African American male

Fig. 36.8 Ulcerative lesions on the arms due to lues maligna in an
African American female

tular [7]. If hair follicles are infected, “moth-eaten” alopecia
can occur [2]. Eroded, pink to gray mucous patches can occur
in or around the mouth of some individuals with secondary
syphilis. Transitory, indolent nonerosive plaques can appear
on the tongue or anogenital region. These mucosal ulcers are
most commonly seen in African American women [7].
Individuals infected with HIV are more likely to have
concurrent primary and secondary syphilis [6]. Patients with
HIV can also present with lues maligna, a form of secondary
syphilis with necrotic, ulcerating, pustular lesions and early
presentation of neurosyphilis (Figs. 36.8 and 36.9) [2, 6, 8].
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Fig.36.9 Ulcerative lesions on the upper face due to lues maligna in
an African American female

Tertiary syphilis can occur 10-30 years after a primary
infection. Granulomatous, painless, necrotic lesions known
as gummas arise from subcutaneous tissue and are found on
the head, calf, or sternum [2, 9]. During this stage, neurologi-
cal and systemic organ damage can occur, resulting in
dementia, paralysis, blindness, hepatitis, or aortitis [2].

36.3 Natural History and Prognosis

Primary syphilis occurs roughly 14-21 days after initial con-
tact. Within 8 weeks, the resulting chancre will resolve even
without treatment. Four to ten weeks later, secondary syphi-
lis may develop, which marks the systemic spread of trepo-
nemes through the lymphatics into the bloodstream. Macular
lesions are transitory and last 2—-3 days. Other lesion types
can last for weeks [6]. Secondary syphilis will spontaneously
resolve in 3-12 weeks, but healed lesions may result in
depigmentation [6, 9]. The term “collar of Venus” has been
used to describe hypopigmented macules that can be seen
around the neck [7, 9]. Tertiary syphilis can appear years
later and result in a progressive decline in health unless
treated. Healed gummas can result in permanent, retractile
scarring [9]. If syphilis is treated early on, the disease is eas-
ily curable. However, if the disease progresses to the tertiary
stage or if significant organ or brain damage occurs, full
treatment and recovery can be more difficult, if not impossi-
ble [1]. Patients who have had syphilis once are not immune
from becoming reinfected [6].

36.4 Histopathologic Features

A biopsy of syphilitic lesions reveals hyperkeratosis and
elongated interpapillary ridges [6, 8]. Cellular infiltrates con-
sist of lymphocytes, macrophages, and plasma cells in the
superficial and deep dermis [6, 8, 10]. Treponemes can be
found in all but secondary macular lesions [6]. The degree of
tissue reaction and inflammation depends on the type of
lesion [10].

36.5 Diagnosis and Differential Diagnosis

Diagnosis of syphilis depends on a detailed clinical exam
combined with serological testing. Non-treponemal tests
(VDRL and RPR) are used more frequently than treponemal
tests (FTA-ABS, TP-PA, MHA-TP), which are mainly used
to confirm test results [1, 5, 6]. Non-treponemal tests are
based on an antigen-antibody reaction, so other viral infec-
tions can cause false positives [5, 6]. A false negative RPR
may be seen in acutely infected patients due to a prodromal
effect. Dark-field microscopy can provide definitive results,
but this form of testing is not used very often anymore [6].

The differential diagnosis of syphilis depends on the stage
of the disease, but high clinical suspicion is necessary in
patients with multiple risk factors, as syphilis has often been
described as “the great mimicker” [6-8].
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36.6 Treatment

Primary and secondary syphilis are treatable with a single
injection of IM benzathine penicillin G at a dose of 2.4x 10°
units [1]. If the patient is allergic to penicillin, oral macrolide
or tetracycline antibiotics can be used, but these are not as
effective as penicillin [6]. In latent syphilis of unknown
duration, Benzathine penicillin G 7.2 million units total,
administered as 3 doses of 2.4 million units IM each at
1-week intervals is recommended. Pregnant mothers with a
penicillin allergy must be desensitized and treated with peni-
cillin because macrolides and tetracyclines are contraindi-
cated during pregnancy [5]. During treatment of secondary
syphilis, a patient may experience the Jarisch-Herxheimer
reaction, which involves fever, a morbilliform rash, and
worsening of cutaneous symptoms [8]. This reaction to cyto-
kines and treponemal endotoxins resolves in 24 h [7, 8].
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37.1 Epidemiology

Leprosy, usually referred to as Hansen’s disease to decrease
stigmatization of the diagnosis, is a chronic infectious granu-
lomatous disease with an affinity for skin and nerves. An
estimated two million people are infected worldwide with
the highest incidence in equatorial Asia, Africa, Central and
South America, and the Caribbean [1]. However, calculation
of incidence has been hindered in recent years by a low num-
ber of reports submitted to the World Health Organization by
member states which previously had a high number of annual
new cases [2]. Endemic areas in the USA are Texas and
Louisiana. In the USA, the average number of new annual
cases over the last 10 years has been 130 [3].

37.2 Etiology

Mpycobacterium leprae, a slow-growing, acid-fast bacillus
and the only obligate intracellular mycobacteria, causes lep-
rosy. These unique mycobacteria survive in macrophages in
the skin and Schwann cells [1]. M. leprae has yet to be grown
in cell-free culture and can be grown in limited viable quanti-
ties on the foot pad of the athymic nude mouse and armadillo
models for study. Spread of these mycobacteria is poorly
understood, but thought to occur through airborne droplets
from nasal mucosa of the upper airways of an untreated
infected person, or through prolonged skin contact [3].
Incubation of Hansen’s disease ranges widely from 2 to even
20 years [3]. Hansen’s disease has a low communicability
with about 95 % of the world’s population having a natural
immunity to the bacteria [3]. A newly identified organism,
M. lepromatosis, with identical clinical features has been
described [4].

Highly complex interactions between M. leprae and the
human host will determine if the host is even susceptible to
leprosy, as well as the subsequent clinical form of the infec-
tion. Genome research indicates that evidence of specific
genes and polymorphisms on chromosomes 6, 9, 11, 12, 13,
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15, 16, 17, and 20 influences activation of the toll-like recep-
tors (TLRs) induction of antimicrobial pathways of innate
defense [5]. Activation of TLRs 1 and 2 influences the adap-
tive immune response by upregulating antigen presentation
molecules and cytokine secretion that define the Th1 or Th2
response of the T lymphocyte [6]. Finally, the natural diverse
response of the T lymphocyte (cell-mediated immunity) will
determine the clinical form of the presentation.

37.3 Clinical Features

Ridley and Jopling classified the spectrum seen in Hansen’s
disease based on the number of lesions on clinical presenta-
tion, the histopathology, and number of organisms seen on
the skin biopsy [7]. Tuberculoid (paucibacillary) and lepro-
matous (multibacillary) leprosy are opposing polar forms of
the disease. The middle of the leprosy spectrum is borderline
tuberculoid, borderline, and borderline lepromatous types of
leprosy. Tuberculoid leprosy (TT) is characterized by one or
very few sharply bordered, asymmetrically distributed indu-
rated plaques that are often annular, slightly dry in texture,
with central clearing and hypopigmentation. Central anes-
thesia usually occurs and these lesions are less commonly
accompanied by peripheral motor neuropathy (Figs. 37.1,
37.2, 37.3, and 37.4). This host response represents strong
immunity with very few or no organisms seen on biopsy.

Fig.37.1 TT leprosy — Annular plaque on right hand with weakness in
an ulnar distribution in an Indian woman

Fig.37.2 TT leprosy — Erythematous plaque on dorsal aspect of the
middle finger in an Asian male
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Fig. 37.3 TT leprosy — Erythematous plaque on volar aspect of the
middle finger in an Asian male

Fig.37.4 TT leprosy — Hypopigmented scaly macule which is anes-
thetic to pinprick testing in an Indian male

Self-cure is possible with over half of these cases resolving
without treatment [1].

In borderline tuberculoid leprosy (BT), the immune sys-
tem is able to partially inhibit bacillary growth, but not
enough to self-cure. Large annular, anesthetic, hypopig-
mented plaques greater than 10-cm in diameter or multiple
asymmetric well-demarcated plaques can develop (Fig. 37.5).
Borderline leprosy (BB) is a rarely seen immunologic mid-
point of the granulomatous spectrum, with features of both
the tuberculoid and lepromatous types of Hansen’s disease
[1] (Fig. 37.6). BB is an unstable form of leprosy that quickly
changes to a more stable tuberculoid or progresses to the lep-
romatous zone. Annular lesions with a sharp interior and less
distinct exterior border are characteristics of BB leprosy.
Moderate numbers of bacilli are also seen upon biopsy.

Borderline lepromatous leprosy (BL), also called dimor-
phic leprosy, has a highly varied presentation with asymmetric
annular plaques with sharp interior and less distinct exte-
rior borders along with nodules and papules symmetrically
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Fig. 37.5 BT leprosy — Raised bordered plaque on the midface of a
Pacific Island female

distributed [1] (Fig. 37.7). Hypo- or hyperpigmented lesions
can be anesthetic, can be hyperesthetic, or can have intact
sensation. Moderate to large numbers of organisms are seen.
A high incidence of symmetric nerve palsies occurs, and,
if severe, acral stocking-glove anesthesia will be present.
Untreated borderline lepromatous leprosy progresses slowly,
along with increasing skin and nerve damage.

Lepromatous leprosy (LL) is characterized by a lack of
cellular immunity, which allows unrestricted bacillary
growth with widespread, multiorgan disease possible.
Symmetric, usually poorly defined nodules, with occasional
dermatofibroma-like papules occur (Figs. 37.8 and 37.9).
Diffuse subclinical infiltration of the skin with widening
nasal bridge and loss of the eyebrows can occur giving the
so-called leonine facies (Fig. 37.10). Fusiform swelling of
the fingers can occur along with symmetrical stocking-glove
anesthesia.

Rare forms of leprosy include as follows: (1) inde-
terminate leprosy which is a term assigned to an early
hypopigmented macule with or without sensory deficit and
occasionally with a few acid-fast bacilli on biopsy. This rare
form of leprosy occurs before the host makes a definitive
immunologic commitment to cure or to react with an overt
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Fig. 37.6 BB leprosy — Asymmetric annular plaques with central
hypopigmentation and nodules in a Brazilian male

Fig.37.7 BL leprosy — Symmetrical plaques and nodules with sensory
and motor neuropathy in a Central African male

granulomatous response. (2) Diffuse leprosy of Lucio and
Latapi (Latapi’s lepromatosis) is considered the most aner-
gic form of leprosy, characterized by generalized infiltration
of the skin which never transforms into nodules. Diffuse
alopecia of the eyebrows and eyelashes, a widened nasal
root, symmetrical acral anesthesia, purple discoloration of
the hands and feet, and telangiectasias can occur. (3) Pure

Fig.37.8 LL leprosy — Diffuse edema, plaques, and erythema on the
arm of an Asian female

Fig.37.9 LL leprosy — Diffuse ill-defined nodules and plaques on the
trunk and arms in a Central American male

neuritic leprosy (PNL) presents with numbness and pares-
thesias in the absence of skin lesions. This diagnosis of PNL
is made on nerve biopsy.

Peripheral nerve abnormalities include (1) enlargement of
nerves close to skin surface such as the great auricular, ulnar,
median, superficial peroneal, sural, and posterior tibial
nerves; (2) sensory loss in skin lesions; (3) nerve palsies sec-
ondary to granulomatous inflammation within nerves caus-
ing sensory and motor loss; and (4) acral distal symmetric
anesthesia. A common complaint is pain in the extremities
and a burning sensation in the soles of the feet [3].

In addition to sensory or motor loss, denervation causes
anhydrosis and decreased oil production in the skin. Thus, the
skin becomes dry, inelastic, and difficult to heal when trauma
occurs. Most of the deformity and disability associated with
Hansen’s disease is secondary due to repetitive trauma and
infection of areas which have become insensitive [3].
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Fig.37.10 LL leprosy — Leonine face with infiltrated skin and loss of
eyebrows in a Central American male

37.4 Histopathologic Features

Histology is very helpful in the diagnosis of leprosy, espe-
cially for multibacillary forms, where the Fite stain identifies
multiple acid-fast bacilli. In the tuberculoid or paucibacillary
forms, the diagnosis is often suggestive, but not diagnostic,
except when the granulomas are within nerves. Bacilli in the
perineurium, influx of inflammatory cells, bulky bacillary
material in Schwann cells and invading macrophages, and
fibrosis of the inflamed nerve can all contribute to the perma-
nent nerve damage seen in Hansen’s disease. Globi, which
are amphophilic collections of mycobacterium, may form in
lepromatous leprosy [9].

37.5 Diagnosis and Differential Diagnosis

Differential diagnosis includes other granulomatous infec-
tions, including atypical mycobacteria infections, cutaneous
tuberculosis, and deep fungal infections. Noninfectious con-
ditions are also in the differential diagnoses, including sar-
coidosis, vitiligo, and pityriasis alba.

The diagnosis of leprosy should be entertained in anyone
who was born or resided in an endemic area, has a blood
relative with the disease (transmission, common genetic fac-
tors, and common exposures), and who simultaneously pres-
ents with skin lesions and peripheral nerve abnormalities. A
confirmed diagnosis of leprosy requires the presence of a
consistent peripheral nerve abnormality or the demonstration
of mycobacterium in tissues [1]. Molecular and immunologi-
cal tests for tissue specimens have been developed for lep-
rosy diagnosis and prognostics, including polymerase chain
reactions (PCR) and enzyme-linked immunosorbent assay
(ELISA) [8].

37.6 Treatment

Paucibacillary disease (TT or BT), defined as less than five
lesions by the WHO, is treated according to the WHO rec-
ommendations with two-drug therapy for 6 months, usually
dapsone 100 mg daily and rifampin 600 mg daily (or q
monthly supervised). Alternative medications in case of
allergies or nonresponse include clofazimine 50 mg daily,
minocycline 100 mg daily, or ofloxacin 400 mg daily.
Multibacillary disease defined as greater than five lesions
(BB, BL, and LL) requires three-drug therapy for 1 year,
usually dapsone 100 mg daily, rifampin 600 mg daily (or q
monthly supervised), and clofazimine 50 mg daily or one of
the alternative medications [3].



226

A.Thorne and J.B. Cohen

37.7 Leprosy Host Reactions

Leprosy host reaction states can occur and have significant
morbidity and mortality if not treated promptly. Jopling’s
type 1 reaction (“reversal reaction”) and Jopling’s type 2
reaction (erythema nodosum leprosum, “ENL”) are common
with 25-50 % of patients experiencing a reaction state some-
time during the course of the disease and even years after
treatment has been discontinued. Lucio reactions associated
with the diffuse leprosy of Lucio and Latapi are rarely seen.
In untreated leprosy, nerve damage is insidious, but in a reac-
tion state, the nerve damage can occur quite rapidly and
become the major cause of disability.

Reversal reaction (Jopling’s type 1 reaction, delayed-type
hypersensitivity reaction) represents an ‘“‘upgrade” in the
immune response with an abrupt worsening of clinical nod-
ules and plaques associated with tenderness, fever, and mal-
aise (Fig. 37.11). Neurologic deficits can worsen with the
inflammation of the involved nerve roots to cause palsies.
Reversal reactions almost always occur after initiation of
therapy, rarely before or after treatment. This most com-
monly occurs with multibacillary forms of leprosy. Treatment
is with prednisone slowly tapered over at least 2-3 months,
but this painful type of reaction state may need to be treated
for years.

Fig. 37.11 Reversal reaction — Warm, edematous inflamed well-
defined plaques on the neck and ears of a Central American male

Fig. 37.12 Erythema nodosum leprosum — Crops of erythematous,
tender, ill-defined subcutaneous nodules on the thighs and legs in a
Central American male

Erythema nodosum leprosum (ENL, Jopling’s type 2
reaction) is a leprosy-specific response with crops of painful
and tender ill-defined subcutaneous nodules that arise on
normal skin usually symmetrically on the arms and legs
(Fig. 37.12). Facial nodules occur in 50 % of cases. In severe
cases, fever, malaise, epididymitis, orchitis, and iritis can
occur. ENL can occur before the diagnosis of leprosy is
made, after treatment is initiated, or after treatment is com-
plete and may last for years. Treatment is with prednisone,
thalidomide (its only indication), or less commonly clofazi-
mine or pentoxifylline.

Lucio’s phenomenon reaction is restricted to diffuse lep-
rosy of Lucio and Latapi. Painful, but nontender, hemor-
rhagic infarcts resembling septic infarcts develop on the
arms and lower extremities. Bullae and ulcers may occur.
This reaction is common in Mexico and the Caribbean. New
lesions cease within 1 week after treatment with rifampin but
may worsen if treated with dapsone alone.

37.8 Case Management

Management of leprosy starts by correctly making the diag-
nosis, then classifying the type of leprosy on clinical and his-
tological criteria before initiating appropriate therapy. Skin
lesion development and resolution, as well as sensory and
motor function, should be periodically documented.
Monitoring the patient while on medication and obtaining
appropriate laboratory tests to avoid toxicity are important.
Evaluating and treating other skin infections and injuries,
particularly in areas with anesthesia, helps to prevent further
tissue damage. One may need to obtain consultations with
neurology, ophthalmology, ENT, orthopedic surgery, podia-
try, and occupational or physical therapy depending on the
situation. Above all, education of the patient and family
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members helps to alleviate fears, overcome stigmas, improve
compliance, and reduce anxiety associated with Hansen’s
disease.

References

1.

2.

3.

Rea TH, Modlin RL. Fitzpatrick’s dermatology in general medicine.
7th ed. New York: McGraw-Hill; 2008. Chapter 186, p. 1786-96.
World Health Organization. Weekly epidemiological record. http://
www.who.int/wer. 24 Aug 2012.

National Hansen’s Disease Programs. Manual from the National
Hansen’s Disease Program booklet from Baton Rouge, LA pub-
lished in 2012.

. Han XY, Seo YH, Sizer KC, et al. A new mycobacterium species causes

diffuse lepromatous leprosy. Am J Clin Pathol. 2008;130:856-64.

. Goulart LR, Bernardes-Goulart IM. Leprosy pathogenetic back-

ground: a review and lessons from other mycobacterial diseases.
Arch Dermatol Res. 2009;301:123-37.

. Krutzik SR, Ochoa MT, Seiling PA, et al. Activation and regulation

of Toll-like receptors 1 and 2 in human leprosy. Nat Med.
2003;9:525-32.

. Ridley DS, Jopling WH. Classification of leprosy according to

immunity: a five-group system. Int J Lepr Other Mycobact Dis.
1966;34:255-73.

. Goulart LR, Bernardes-Goulart IM. Leprosy: diagnostic and control chal-

lenges for a worldwide disease. Arch Dermatol Res. 2008;300:269-90.

. Elston D, Ferringer T. Dermatopathology. Requisites in dermatol-

ogy. Philadelphia: Elsevier; 2009. Chapter 17, p. 245.


http://www.who.int/wer
http://www.who.int/wer

Skin Signs of HIV Infection

38

Thao Duong and Arturo Ricardo Dominguez

Contents
38.1 ELiOlOZY ..o 229
38.2  Epidemiology ...........cccccooiininiiiiiniiiiiinnncccee 229
38.3 Clinical Features..............ccccoveoiniineinninincnecneene 230
38.4  Seborrheic Dermatitis..............cccocoeveinninnecneinnne 230
38.5  PSOTIASIS........oociiiiiiiiiiiicce 231
38.6  Xerosis/Atopic Dermatitis ..............c.ccccovioineiniiinnnne 231
38.7  Eosinophilic Folliculitis/Papular Pruritic

Eruption of HIV .........coccooiiiiiieee e 232
38.8  Kaposi’s Sarcoma..............ccccveoiniinieenincineneenne 232
38.9  HPV Infections ...........cccooveoincoiniineinincinccnecnenne 234
38.10  HSV/IVZV/ICMY ......ccocviiiiieiiinneeeeeceeeeenenne 235
38.11 Opportunistic Fungal Infections...............c.cccocccennn. 236
38.12  Oral Candidiasis/Oral Hairy Leukoplakia.................. 238
38.13  LipodyStrophy ...........cccoovieviiviienieiieieeeeeeeeee e 238
References.............cccovueviiiiniiiinieinec e 239
T. Duong, MD

Department of Internal Medicine, University of Texas at
Southwestern, 5323 Harry Hines Blvd., Dallas, TX 75392, USA
e-mail: thao.duong @phhs.org

A.R. Dominguez, MD (<)
Department of Dermatology, University of Texas Southwestern
Medical Center, 5323 Harry Hines Blvd., Dallas, TX 75390, USA

D. Jackson-Richards, A.G. Pandya (eds.), Dermatology Atlas for Skin of Color,

Abbreviations

AIDS Acquired immunodeficiency syndrome
CMV Cytomegalovirus

HAART Highly active antiretroviral therapy
HHV-8  Human herpesvirus-8

HIV Human immunodeficiency virus
HPV Human papillomavirus

HSV Herpes simplex virus

MC Molluscum contagiosum

OHL Oral hairy leukoplakia

PUVA Psoralen +ultraviolet A

TNF Tumor necrosis factor

UVB Ultraviolet B

\VAY Varicella-zoster virus

38.1 Etiology

The human immunodeficiency virus (HIV) is a blood-borne
retrovirus that attacks white blood cells, primarily CD4+ T
cells, which may ultimately lead to acquired immunodefi-
ciency syndrome (AIDS). Sexual intercourse is the most
common mode of transmission, but the virus can also be
transmitted during childbirth, breastfeeding, or via shared
contaminated needles in intravenous drug users.

38.2 Epidemiology

Although HIV infection affects people of all races, it dispro-
portionately affects ethnic minorities, notably African
Americans and Hispanics in the United States [1]. Ethnic
minorities have also been observed to have a greater inci-
dence of cutaneous diseases [2]. African American race is an
independent risk factor for developing dermatologic disor-
ders in HIV + patients [2].

In 2006, African Americans made up only 12 % of the US
population but represented 46 % of all people with HIV,
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compared with Caucasians, who only represented 35 % of
cases [3]. Prevalence was almost eight times greater among
blacks than whites [1]. Hispanics accounted for 15 % of the
US population and 18 % of people with HIV with the preva-
lence rate almost three times greater than whites [3]. Of all
HIV-positive patients, it has been estimated that greater than
90 % of patients have mucocutaneous complaints, some
causing significant morbidity [2].

38.3 Clinical Features

HIV infection usually undergoes three clinical stages: acute
infection, latency period, and progression to AIDS
(Table 38.1). Primary HIV infection is often asymptomatic,
but 25-75 % of patients will develop a mononucleosis-like
illness, including fever, malaise, myalgia, lymphadenopathy,
and a morbilliform rash [4]. After this stage, the body mounts
a strong immune response to decrease the absolute level of
viremia but active virus replication persists in lymphoid tis-
sues. During this latency period, the immune system is still
functional and can keep infections under control. However, it
has been found that seropositive patients have an increased
risk of developing psoriasis, seborrheic dermatitis, atopic
dermatitis, xerosis, eosinophilic folliculitis, and papular pru-
ritic eruption compared to the general population [5].

Table 38.1 Cutaneous manifestations by HIV disease stage

Acute Generalized morbilliform rash

Latent Seborrheic dermatitis, psoriasis, xerosis/
atopic dermatitis, HPV infections, varicella
zoster, candidiasis, oral hairy leukoplakia

Progression to AIDS  Kaposi’s sarcoma, opportunistic fungal

infections, extensive molluscum
contagiosum, disseminated CMV and HSV,
eosinophilic folliculitis, papular pruritic
eruption of HIV

38.4 Seborrheic Dermatitis

Seborrheic dermatitis is more common in HIV-positive
patients than seronegative patients and affects up to 85 % of
all seropositive patients at some point during the course of
their disease [5]. As the name suggests, seborrheic dermatitis
involves areas with an abundance of sebaceous glands, par-
ticularly the face and scalp (Figs. 38.1 and 38.2). Similarly
to immunocompetent patients, the disease presents as greasy,
scaly thin papules and plaques over an erythematous base that
may itch or burn and is often more severe and recalcitrant to
treatment. Treatment consists of topical corticosteroids, anti-
fungals, sulfacetamide, or antimicrobial shampoos.

Fig.38.1 Seborrheic dermatitis of the scalp in a Hispanic male with
HIV infection

Fig.38.2 Seborrheic dermatitis of the ear in a Hispanic male with HIV
infection
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38.5 Psoriasis

The rate of psoriasis in HIV + patients is similar to the gen-
eral population but it is often more severe and resistant to
treatment [5]. The disease manifests as well-demarcated, sil-
very scale overlying an erythematous plaque on extensor sur-
faces that can be pruritic and painful. Lesions may be
numerous and even present as erythroderma (Fig. 38.3). Nail
pitting, onycholysis, and subungual hyperkeratosis can also
be present. Although the rate of psoriasis is similar between
seropositive and seronegative patients, psoriatic arthritis is
much more common in HIV +patients [5]. Treatment con-
sists of emollients, corticosteroids, fluocinonide, vitamin D
derivatives, and retinoids for mild disease, phototherapy with
UVB or PUVA for moderate disease, and systemic agents
such as methotrexate or cyclosporine for severe disease
resistant to other forms of treatment. TNF inhibitor therapy
may also be safe and effective in HIV-infected patients [6].

Fig.38.3 Psoriasis of the hand in an African American male with HIV
infection

38.6 Xerosis/Atopic Dermatitis

Xerosis and atopic dermatitis are the most common skin con-
ditions of patients infected with HIV [5]. Xerosis occurs in
greater than 20 % of patients even when the CD4 count is
>400x 10%L and can transform to ichthyosis once it drops
below 50 x 10%/L [3, 6]. Atopic dermatitis is seen in approxi-
mately 30-50 % of patients [5]. Xerosis in AIDS patients can
present with atopic dermatitis-like lesions, with erythema,
oozing, crusting, and lichenified plaques. Xerosis is usually
generalized, whereas atopic dermatitis is more common in
flexural areas, eyelids, neck, flanks, hands, and lower legs.
Both conditions are managed with improved skin hygiene,
including short lukewarm showers, mild soaps, and emol-
lients, but a topical corticosteroid is often added for those
with significant itching and inflammation. Antihistamines
such as hydroxyzine are also recommended for patients com-
plaining of pruritus, which is common in both diseases.
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38.7 Eosinophilic Folliculitis/Papular
Pruritic Eruption of HIV

Eosinophilic folliculitis and papular pruritic eruption of HIV
are both extremely pruritic eruptions that are relatively
unique to HIV infection. Both conditions present as multiple
erythematous small papules but the distribution is different
in the two conditions. Eosinophilic folliculitis centers around
follicles and favors the face, neck, scalp, and upper trunk
(Fig. 38.4), whereas papular pruritic eruptions of HIV favor
the extremities [7]. Treatment of choice for both conditions
is immune reconstitution with HAART, but emollients, topi-
cal steroids, antifungals, metronidazole, isotretinoin, and
UVB therapy have been used with varying success [8].

Fig.38.4 Eosinophilic folliculitis of the chest in an African American
male with HIV infection

38.8 Kaposi's Sarcoma

Kaposi’s sarcoma, an AIDS-defining illness caused by the
human herpesvirus-8 (HHV-8), is a vascular neoplastic dis-
order that affects the skin, oral mucosa, lymph nodes, and
visceral organs with skin being the most common site.
Rarely, a patient can have visceral organ involvement with-
out cutaneous disease [9]. Early lesions are often pink or yel-
lowish green, simulating bruises, purpura, or dermatofibromas
before developing into typical dark red, brown, or violaceous
macules, papules, plaques, nodules, or tumors that are dis-
tributed singly, grouped, or coalesced together (Figs. 38.5,
38.6, 38.7, 38.9, 38.10, and 38.11). Initially, lesions are
commonly found on the face and trunk and arranged parallel
to skin tension lines, but one-third to half of patients develop
lesions on their lower extremities which can ulcerate and
cause severe pain [9]. Extracutaneous lesions are frequently
seen in the lymph nodes, respiratory tract, and gastrointesti-
nal tract with the general rule of one internal lesion for every

R

Fig. 38.5 Kaposi’s sarcoma of the forearm in a Hispanic male with
HIV infection

Fig. 38.6 Kaposi’s sarcoma of the calf in a Hispanic male with HIV
infection
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Fig.38.7 Gray-brown Kaposi’s sarcoma of the calf in a Hispanic male
with HIV infection

Fig. 38.8 Nodular Kaposi’s sarcoma of the foot and lower leg in an
African American male with HIV infection

Fig. 38.9 Hypertrophic Kaposi’s sarcoma of the foot and ankle in an
African American male with HIV infection

Fig.38.10 Hypertrophic Kaposi’s sarcoma of the calf and ankle in an
African American male with HIV infection

Fig. 38.11 Kaposi’s sarcoma of the inguinal fold in an African
American male with HIV infection

five skin lesions [9]. Lymph node involvement can cause
lymphedema due to the obstruction of lymphatic channels.
Gastrointestinal involvement can cause nausea, abdominal
pain, ulceration, bleeding, and bowel obstruction, and pul-
monary involvement can present with cough, dyspnea, chest
pain, and respiratory distress, which can mimic an opportu-
nistic infection.

The introduction of HAART (highly active antiretroviral
therapy) has significantly decreased the incidence and altered
the clinical course of Kaposi’s sarcoma and is the first line of
treatment [9]. Immune reconstitution can sometimes cause res-
olution of lesions. However, patients with visceral disease may
need chemotherapy in addition to HAART. Locally symptom-
atic lesions can be treated with radiation, cryosurgery, laser sur-
gery, excisional surgery, electrocauterization, or intralesional
injections of vinblastine, vincristine, and interferon-alpha [9].
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38.9 HPV Infections

Condyloma acuminata, also known as anogenital warts, are
caused by the human papillomavirus (HPV), particularly by
HPV serotypes 6 and 11. In men, the disease commonly
affects the penis, urethra, scrotum, perianal, anal, and rectal
areas as well as oral mucosa and in women, the labia, introitus,
and perineum [8]. Condyloma can present with a variety of
different morphologies ranging from smooth verrucous pap-
ules to rough exophytic fungating masses with color ranging
from skin colored to brown (Fig. 38.12). Although most
lesions are asymptomatic, some can cause pain and pruritus
and extensive perianal condylomata, as often seen in HIV-
positive patients, and can cause secondary constipation and
urinary obstruction [8]. Infections with HPV serotypes 16 and
18 are less prevalent but are the types most commonly associ-
ated with cervical and anal cancer. HIV-positive patients have

ud

Fig.38.12 Multiple mucosal warts in an African American male with
HIV infection

an increased risk of acquisition and persistence of HPV infec-
tion, and invasive cervical cancer is the third most common
AIDS-defining malignancy, after non-Hodgkin’s lymphoma
and Kaposi’s sarcoma. HPV serotypes 7 and 32 affect oral
surfaces and can occur on all oral mucosal surfaces [10].
Patients with HIV infection may also develop large or numer-
ous common or flat warts on normal skin (Fig. 38.13).

No treatment is 100 % effective in eradicating HPV, but
multiple options are available to treat lesions, including anti-
proliferative agents (e.g., podophyllotoxin), destructive ther-
apies (e.g., cryotherapy, topical trichloroacetic acid,
electrocautery, CO, laser treatment, and surgical excision),
and antiviral agents (e.g., cidofovir and interferons).
Immunomodulators (e.g., imiquimod) are less effective than
in immunocompetent patients. Similar to Kaposi’s sarcoma,
HAART can cause regression of disease with improvement
of the immune system.

Fig.38.13 Filiform verruca of the scalp in an African American male
with HIV infection
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38.10 HSV/VZV/CMV

Herpes simplex virus-2 (HSV-2), varicella-zoster virus
(VZV), and cytomegalovirus (CMV) all belong to the viral
family Herpesviridae. The viruses share a common structure
but cause significantly different clinical diseases. HSV-2 is
transmitted through direct contact with active lesions or
exchange of bodily fluids during sexual intercourse and
generally causes anogenital disease. Initially, clinical presen-
tation is similar to immunocompetent hosts with grouped
vesicles on erythematous bases in peri-genital areas, but with
deterioration of immune status, lesions become more numer-
ous, verrucous, ulcerative, and recalcitrant (Figs. 38.14,
38.15, and 38.16).

Primary infection with VZV causes chickenpox but the
virus remains latent in dorsal root ganglia indefinitely after
the infection and reactivation causes herpes zoster or “shin-
gles.” Initial occurrence manifests as painful grouped or con-
fluent papules, vesicles, or crusted erosions distributed in a
dermatomal pattern without crossing the midline and sponta-
neously resolves in 2-3 weeks, similarly to immunocompe-

Fig.38.14 Ulcerative herpes simplex virus infection of the buttocks in
an African American male with HIV infection

Fig.38.15 Severe ulcerative herpes simplex virus infection of the but-
tocks in a Hispanic male with HIV infection

Fig. 38.16 Vesicles of the face due to disseminated herpes simplex
virus infection in an African American male with HIV infection

tent hosts [4]. However, with depressed immunity, disease
becomes more severe, persistent, and recurrent. Disseminated
VZV, defined as greater than 20 vesicles outside of contigu-
ous dermatomes, can spread systemically, causing hepatitis,
pneumonitis, and encepahlitis.
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CMYV infection is ubiquitous and generally subclinical in
immunocompetent patients [4]. Similarly to VZV, CMV
infection is divided into primary infection, latent infection,
and reactivation. It affects almost every organ system and, in
HIV-positive patients, represents one of the most common
opportunistic infections. Cutaneous disease is rare but more
prevalent in immunocompromised than immunocompetent
patients [8]. Cutaneous CMV infection can present as ulcers,
verrucous lesions, and palpable purpuric papules in the geni-
tal region, chest, and oral mucosa. Vesicles, bullae, general-
ized morbilliform, and vesiculobullous and perifollicular
papulopustular eruptions have also been reported [8].
Acyclovir is the drug of choice for both HSV and VZV infec-
tions, while foscarnet is used for acyclovir-resistant strains.
Ganciclovir is the drug of choice for CMV infection, with
foscarnet being a second-line drug.

38.11 Opportunistic Fungal Infections

Histoplasmosis, blastomycosis, and coccidioidomycosis are
all opportunistic fungal infections transmitted via inhalation
of spores found in the soil. Histoplasma capsulatum,
Blastomyces dermatitidis, and Coccidioides immitis are
endemic to certain regions, and individuals living in or hav-
ing traveled to these regions harbor latent pulmonary infec-
tion. However, in immunocompromised hosts, the infection
can become reactivated and disseminate hematogenously,
causing significant morbidity and mortality.

Cryptococcus neoformans is a ubiquitous encapsulated
yeast found in the soil that commonly presents as subacute
meningitis or meningoencephalitis in HIV-positive patients.
5-10 % of patients with disseminated disease may also
develop cutaneous lesions [11]. The most common presenta-
tion is umbilicated skin-colored papules or nodules, similar
to molluscum contagiosum (MC), distributed in the head and
neck area (Fig. 38.17) [11]. Less commonly, it can present as
pustules, ulcers, abscesses, cellulitis, panniculitis, and
plaques.

Both histoplasmosis, endemic to the Ohio and Mississippi
River Valleys, and coccidioidomycosis, endemic to the
southwestern United States, Mexico, and Central and
South America, can produce lesions identical to cutane-
ous cryptococcosis in patients with disseminated disease
(Figs. 38.18 and 38.19) [11]. In addition, lesions caused by
coccidioidomycosis can coalesce and become confluent,
forming abscesses with draining sinus tracts that heal with

Fig.38.17 Multiple lesions of cutaneous cryptococcosis of the face in
an African American male with HIV infection
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Fig. 38.18 Cutaneous lesions of histoplasmosis of the face in a
Hispanic male with HIV infection

scarring [11]. Blastomycosis initially presents as papules or
pustules but if left untreated can progress to large ulcerated
plaques with violaceous verrucous borders that heal with
scarring.

Fig.38.19 Cutaneous lesions of histoplasmosis of the upper arm in a
Hispanic male with HIV infection

Clinically, the three dimorphic fungi may present very
similarly and diagnosis requires isolation of organisms from
a clinical specimen. In addition to these opportunistic infec-
tions, molluscum contagiosum should also be in the differen-
tial, since MC lesions in patients with immune suppression
often are larger, more diffuse, and can progress to nodular,
tumor-like lesions that become necrotic, resembling
Cryptococcosis.

Treatment for all four infections consists of induction
with intravenous amphotericin B until clinical improvement
is observed and then maintenance with fluconazole or itra-
conazole for several weeks to months. Treatment for dis-
seminated Cryptococcus may also include flucytosine.
Afterward, patients with disseminated histoplasmosis, blas-
tomycosis, or cryptococcosis are maintained on oral azoles
for 1 year or longer. Treatment can be discontinued in
patients who show an immune response to HAART. In con-
trast, patients with disseminated coccidioidomycosis are
maintained on azoles indefinitely [11].
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38.12 Oral Candidiasis/Oral Hairy
Leukoplakia

Oral candidiasis and oral hairy leukoplakia (OHL) are both
common oral manifestations of HIV infection. Oral candi-
diasis is most often caused by Candida albicans, part of nor-
mal flora, and OHL is caused by the Epstein-Barr virus [12].
Oral candidiasis presents in a variety of ways with pseudo-
membranous (thrush) and erythematous candidiasis being
the most common. Thrush characteristically presents as
white/creamy curd-like plaques on an erythematous base on
the oral mucosa which can easily be removed. Erythematous
candidiasis appears as red macules of varying sizes on the
palate and dorsal surface of the tongue. Symptoms for both
include pain, dysphagia, and changes in taste [12].

OHL can resemble thrush but, in contrast to thrush, it
does not rub off. Lesions are asymptomatic and most com-
monly present as whitish corrugated “hairy” plaques on the
lateral tongue but can occur anywhere in the mouth
(Fig. 38.20) [12].

Fig. 38.20 Oral hairy leukoplakia of the oral mucosa in a Hispanic
male with HIV infection

Oral candidiasis can be treated either topically or system-
atically. Topical medications are preferred over systemic
treatments because they limit systemic absorption and
include clotrimazole, nystatin, and amphotericin B. Systemic
therapies include fluconazole, ketoconazole, itraconazole,
and amphotericin B. Treatment for OHL is often not neces-
sary but if desired, acyclovir, topical podophyllin resin, or
topical isotretinoin can be used [8]. However, lesions typi-
cally recur once therapy is discontinued.

38.13 Lipodystrophy

HAART has transformed HIV infection from a once fatal
disease into a chronic condition for patients that have access
to these medications. However, one of the most common
adverse effects of HAART is lipodystrophy, a syndrome
characterized by a constellation of body composition and
metabolic changes. Body composition changes include fat
redistribution due to lipoatrophy or lipohypertrophy, and
metabolic changes consist of insulin resistance and dyslipid-
emia, resembling metabolic syndrome. There is a wide varia-
tion regarding the prevalence of HIV lipodystrophy reported
in the literature ranging anywhere from 2 to 80 % [13].
Lipodystrophy commonly presents as a loss of subcutaneous
fat in the extremities or face with a gain in truncal and upper
body fat content. The stigma associated with these changes,
particularly temporal wasting and loss of subcutaneous fat
from the buccal and dorsocervical fat pads, can cause patients
to become less compliant or even refuse therapy [14]. The
disorder is often progressive, and treatment options include
(1) avoidance of antiviral agents that are more commonly
associated with lipodystrophy, such as thymidine analog
nucleoside reverse-transcriptase inhibitors and protease
inhibitors such as stavudine or zidovudine, and (2) discon-
tinuation of causative medications in favor of an alternative
that includes medications such as tenofovir or possibly aba-
cavir, which tend to have less of an association with lipodys-
trophy. The presence of preexisting HIV drug resistance and
the patient’s treatment history must be considered prior to
changing antiretrovirals and is best left to the patient’s pri-
mary HIV provider [14]. Discontinuation of the causative
agents can partially reverse these changes; however, some
may be nonreversible. Diet, exercise, weight loss, plastic sur-
gery, and dermal fillers are alternative options for patients
who are on effective antiviral regimens. Currently, there are
two dermal fillers that are FDA approved for treating facial
lipoatrophy in HIV patients: poly-L-lactic acid (PLLA or
Sculptra™) and calcium hydroxylapatite (Radiesse™).
Thiazolidinediones have also been studied for the treatment
of HIV lipoatrophy but studies have demonstrated conflict-
ing outcomes [15].
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39.1 Epidemiology and Etiology
Seborrheic keratoses (SKs) are among the most common benign
skin lesions seen in the general population. SKs are such a com-
mon incidental skin finding that epidemiological studies are
lacking. SKs typically may present as early as the 30’s but
become more common with advancing age. SKs occur world-
wide and in all races and equally between the sexes. In general
SKs are felt to be more common in Caucasians. Dermatosis
papulosa nigra (DPN) is felt to be a subset of seborrheic kerato-
ses as they share common histopathologic features. DPNs are
seen primarily in persons of African descent but are also com-
mon in other darker-skinned races such as Hispanics and Asians.
Similar to SKs, DPNs have a familial tendency and become
more frequent with age. The etiology of SKs and DPNs is
unknown. SKs occur in covered and sun-exposed areas of the
body; however, because of the high frequency of both these
lesions on the face, sun exposure has been hypothesized as a
possible etiologic factor. A study by Yeatman et al. [1] exam-
ined SKs in Australians and found a higher prevalence of lesions
in sun-exposed areas. A study by Kwon et al. evaluated SKs in
303 Korean males. They found that 88.1 % of Korean males,
aged 40-70, had at least one SK. This is similar to the incidence
seen in Caucasians. They examined the number and location of
lesions and history of sun exposure. SKs on exposed skin (face
and hands) involved a greater surface area and lesions steadily
grew in size [2]. DPNs were the focus of a study done by Niang
et al. in Dakar, Senegal. Thirty patients were examined and
treated for DPNs over a 6-month period. They found a genetic
predisposition in 93.3 % as well as a female predominance and
presentation mainly in sun-exposed areas [3].
Dermatofibromas are very common, benign dermal
tumors composed of fibrohistiocytes. The exact etiology is
unknown. There is debate as to whether they are neoplasms
or rather reactive hyperplasia to minor cutaneous trauma or
insect bites. Initial minor insult to the skin may incite a reac-
tive hyperplasia with eventual autonomous growth that yields
a benign neoplasm [4]. Dermatofibromas usually are seen in
middle-aged adults and more frequently in females [4].
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39.2 Clinical Features

SKs can occur on any skin area other than the palms, soles,
or mucous membranes. The face and trunk are the most
common areas involved, followed by the upper and lower
extremities (Figs. 39.1, 39.2, 39.3, 39.4, and 39.5). SKs are
well-demarcated papules and plaques with an average size
of 0.4-1.5 cm. Lesions as large as 5 cm occasionally occur.
The color varies from yellow or flesh-colored to dark
brown or black with brown being most common. Keratotic
plugging can be seen within lesions and is helpful in mak-
ing the diagnosis. SKs are asymptomatic unless external
irritation occurs. Pruritus, and more rarely tenderness, may
occur. DPNs are dark brown to black, flat-topped, or
pedunculated 1-5 mm papules (Figs. 39.6, 39.7, and 39.8).
The most common location is the malar area of the face or
periorbital region but the neck and upper trunk are also
involved. Both SKs and DPNs have a strong familial

Fig. 39.1 Seborrheic keratoses on the back of an African-American
female

Fig. 39.2 Seborrheic keratoses on the trunk of an African-American
female

tendency and become more numerous with age; however,
DPNs may have onset as early as the mid 20’s. The
cosmetic appearance is a predominant concern for most
patients.

Dermatofibromas present as firm, smooth papules or nod-
ules that are 2—10 mm in size. Lesions can be up to 2 cm but
these are much less common. Dermatofibromas are usually
hyperpigmented especially in darker skin but color can vary
from flesh-colored to pink to dark brown. Most commonly
they present on the lower extremities followed by the upper
extremities and proximal trunk (Figs. 39.9, 39.10, 39.11, and
39.12). Rarely are lesions found on the face, fingers, or toes.
When lesions are gently palpated or pinched, there is a down-
ward movement producing what is referred to as the “dimple
sign.” Dermatofibromas are usually asymptomatic and remain
stable for many years. Multiple eruptive dermatofibromas
have been described in the setting of lupus erythematosus
profundus, immunosuppression, and HIV infection.

Fig. 39.3 Large seborrheic keratosis on the face of an African-
American female
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) . Fig.39.5 Seborrheic keratoses on the cheek of an Asian male
Fig. 39.4 Seborrheic keratoses on the temple and forehead of an

African-American female

Fig. 39.6 Dermatosis papulosa nigra on the cheek of an African-
American female



246 D. Jackson-Richards

Fig.39.9 Dermatofibroma on the leg of an AA female

Fig. 39.7 Dermatosis papulosa nigra on the temple and cheek of an
African-American male

Dermatofibroma below the knee of an AA female

Fig. 39.8 Dermatosis papulosa nigra on the temple of a South Asian
female

Fig.39.11 Dermatofibroma on the leg of a Hispanic female



39 Seborrheic Keratoses, Dermatosis Papulosa Nigra, and Dermatofibromas

247

Fig.39.12 Dermatofibromas on the lower leg of an AA female

39.3 Histopathologic Features

Six different histologic types of seborrheic keratosis have
been reported, including acanthotic, hyperkeratotic, reticu-
lated, clonal, irritated, and melanoacanthoma. The acan-
thotic type is most common. All seborrheic keratoses show
hyperkeratosis, acanthosis, and papillomatosis. The acan-
thosis is due to the upward growth of the SK and the lesions
are often described as having a straight line forming the
lower border of the lesion. Acanthotic SKs show a thick-
ened epidermis with mild hyperkeratosis and papillomato-
sis. The thickened epidermis is primarily composed of
basaloid cells as opposed to squamous cells. A characteris-
tic feature is pseudo-horn cysts that are completely keratin-
ized horny invaginations. Melanin is increased in the
keratinocytes. If lesions are inflamed, there may be a
lichenoid infiltrate. DPNs have the same histology as acan-
thotic SKs, however, the epidermis shows more squamous
cells rather than basaloid cells [5].

DFs show a hyperplastic epidermis with hyperpigmenta-
tion of the basal layer. The dermal tumor component consists
of spindle-shaped fibroblasts along with histiocytes.
Histiocytes may be mono- or multinucleated with a vacuo-
lated or foamy cytoplasm. Hyalinized collagen bundles are
seen at the periphery of the tumor. Adnexal structures are rare
at the center of the lesion, however, hyperplastic sebaceous
glands and aggregates of basaloid cells emanating from the
epidermis can be seen. Hemorrhage into a dermatofibroma or
hemosiderin in macrophages can be seen. Positive immuno-
histochemical staining with smooth muscle actin and factor
XIIIa along with negative CD34 supports the diagnosis.

Dermatofibromasarcoma protuberans shows a net-like per-
meation of the subcutis and positive CD34 staining [6].

39.4 Differential Diagnosis

The dark brown or black color of SKs often brings about
concern for atypical melanocytic nevi or melanoma to the
inexperienced observer. The differential diagnosis also
includes acrochordon, verruca vulgaris, or Bowen’s disease.
Early SKs with minimal elevation may be mistaken for solar
lentigines. SKs in the genital area are difficult to distinguish
from condyloma acuminata. DPNs may present like acro-
chordons and vice versa.

39.5 Treatment

Since SKs and DPNs are benign lesions, treatment is usually
for cosmetic reasons. Cryotherapy, shave or snip excision,
curettage, electrodessication, or destruction with lasers have
all been used successfully. The method of destruction has to
be considered carefully in darker skin because of the risk of
hypo- or hyperpigmentation. Cryotherapy is particularly
destructive to melanocytes and often leaves hypopigmenta-
tion. There are reports of 532-diode laser [7], potassium-
titanyl-phosphate laser [8], and 1,064 nm Nd:YAG laser
being used to treat DPNs with good cosmetic outcome.

Treatment of dermatofibromas is usually unnecessary, as
the resultant scar is usually worse than the original lesion.
Excision can be performed if the diagnosis is uncertain or for
cosmetic reasons.
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40.1 Introduction

Keloids are exuberant cutaneous scars that form due to the
abnormal growth of fibrous tissue following an injury. They
were first described in the Smith papyrus around 1700 BC
and have been depicted in West Nigerian sculptures as early
as the thirteenth century [1]. The word keloid is a deriva-
tive of chele, a Greek term meaning “crab claw,” proposed
by Alibert in the early nineteenth century to describe their
lateral extension into normal skin [2].

Though keloids are seen in all races, they are 15 times
more common in patients of African, Hispanic, or Asian
lineage than in Caucasians [2]. The prevalence of keloids
is estimated to be between 4 and 6 % in those of African
descent, though it has been reported as high as 16 % [3].
They occur equally in males and females [2]. The highest
incidence of keloids occurs in the second and third decades
of life; they rarely occur in childhood or in the elderly [2, 4].
Most keloids occur sporadically, but there are families with
multiple generations affected. Familial keloids most com-
monly occur in an autosomal dominant inheritance pattern
with incomplete penetrance and variable expressivity [5].
Keloids often occur in patients with Rubinstein-Taybi syn-
drome (mutations in CREBBP and EP300), whereas there
are no known reports of keloids in albinos [2].

The most frequent precipitating event causing keloid forma-
tion is trauma, including surgery, abrasions, lacerations, and
piercings (Fig. 40.1). Acne is another relatively common cause
of keloids (Fig. 40.2). Minor burns and vaccinations have also
been associated with keloids. Spontaneous keloid formation
has been reported, particularly on presternal skin [3, 6].
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40.2 Clinical Features

Keloids appear as firm, well-demarcated nodules or tumors
with shiny surfaces and irregular borders (Fig. 40.3). They
are usually pink, skin colored, or hyperpigmented (Fig. 40.4).
Telangiectasias may also be present. The morphological
appearance can vary depending on the anatomic location.
Keloids are most commonly located on the presternal area,
back, shoulders, earlobes, and posterior neck (Figs. 40.5 and
40.6) [4]. The beard area of the face and the upper extremi-
ties are more often affected than the lower extremities.
Keloids rarely occur on the genitalia, palms, or soles. Pain,
pruritus, and paresthesias are frequently reported symptoms
[2, 4, 6]. Infection and ulceration may also occur [3].

Fig. 40.1 African-American male with keloids on the ear and beard
area due to dog bites

Fig. 40.3 African-American male with hyperpigmented dumbbell-
shaped keloid scar on the shoulder

Fig.40.2 Hispanic male with acne-induced keloids. Note the pustules
on the patient’s back

Fig. 40.4 A skin-colored and a hyperpigmented linear keloid on the
chest of an African male
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Fig.40.5 Erythematous small keloid on the left earlobe of a Hispanic
male

Fig.40.6 Large keloid with smaller surrounding lesions on the chest
of an African-American female

40.3 Natural History and Prognosis

Keloids usually appear within 3 months of a precipitating
trauma but their emergence may be delayed by several
years. They have a gradual onset and can remain actively
growing for many years. The characteristic feature distin-
guishing keloids from hypertrophic scars is the tendency
of the former to grow past the boundaries of the original
injury and invade into the surrounding normal skin.
Hypertrophic scars, in contrast, remain confined to the
margins of the original cutaneous injury. Keloids do not
undergo spontaneous regression and tend to recur after
surgical excision [2—4].

40.4 Histopathologic Features

Keloids are histologically characterized by a nodular prolif-
eration of fibroblasts with haphazardly arranged, thick eosin-
ophilic hyalinized collagen fibers in the dermis. Hypertrophic
scars differ from keloids in that they tend to have epidermal
atrophy, are often more cellular, and have less hyalinized
collagen fibers than keloids [7].

40.5 Diagnosis and Differential Diagnosis

The diagnosis of keloids is often a clinical diagnosis because
biopsy may induce further growth. Differential diagnoses
include other benign conditions (e.g., dermatofibroma and
adult onset juvenile xanthogranuloma), systemic fibrotic/
sclerotic conditions (e.g., nodular scleroderma), and malig-
nant tumors (e.g., dermatofibrosarcoma protuberans) [8].
Lobomycosis should be considered for keloid-like lesions
occurring on the ears.
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40.6 Treatment

Preventing unnecessary trauma is the most effective way to
manage keloid formation in those who are predisposed.
There are a number of modalities available to treat formed
keloids but none are 100 % effective in preventing regrowth
or recurrence (Fig. 40.7). If acne is the cause of keloids, it
must be treated aggressively to prevent lesions long-term.

Surgical excision is a commonly used therapeutic tech-
nique. When surgery is indicated, suturing techniques that
reduce skin tension should be attempted in those with a his-
tory of keloids or those at risk for keloid formation. When
used alone, surgical excision has a rate of recurrence ranging
from 45 to 100 %; therefore, it is usually used in combina-
tion with other therapies [9].

Intralesional corticosteroids remain a first-line therapeu-
tic option in the treatment of keloids. They are often effective
in producing softer, flatter, and smaller lesions. Aside from
pain associated with the injection, over 60 % of patients are
reported to experience side effects such as atrophy, dyspig-
mentation, and telangiectasias (Fig. 40.8) [9].

Pressure therapy is a common intervention used to pre-
vent hypertrophic scars and is also used to prevent keloid
recurrence after surgical excision, especially on the earlobes.
Mechanical pressure devices are applied maintaining pres-
sures between 24 and 30 mmHg for up to 12 months [9].

Silicone gel is an effective and painless option for treating
keloids. The sheets are placed over the keloid or site of
trauma and are thought to work due to the direct effects of

.

Fig.40.7 African-American female with a recurrent earlobe keloid despite
several excisions, intralesional triamcinolone, and radiation therapy

occlusion, including increased hydration and possibly
increased oxygen tension [9]. They are much more effective
in preventing keloid occurrence after trauma than in reduc-
ing the size of an already formed keloid.

Radiation therapy is used in keloids refractory to other
therapeutic modalities and is most often used in combination
with surgery. When used as a monotherapy, recurrence rates
have been reported between 50 and 100 %. Due to concerns
of potential carcinogenic side effects, this therapy is reserved
for adults with refractory keloids [9, 10].

Multiple lasers have been used to treat keloids in the past
three decades. More recently the Nd:YAG and pulsed-dye
lasers have been used and are thought to be effective in
reducing pain and pruritus, hyperpigmentation, and the
height of keloids [10].

Cryotherapy has been found to be useful in flattening
small keloids. It can cause hypopigmentation and is there-
fore not used frequently in patients with darker skin [10].
Intralesional cryotherapy, rather than external application, is
an emerging new treatment modality.

Interferon, 5-fluorouracil (5-FU), and bleomycin are rela-
tively new promising therapies to treat keloids. Intralesional
interferon injections have been shown to increase the break-
down of collagen. 5-FU injections have also demonstrated
promise and work by inhibiting fibroblast proliferation.
Bleomycin has demonstrated a flattening effect but also has
hyperpigmentation as a reported side effect [9, 10]. Though
new techniques are promising, more research is needed in
the genetics, prevention, and treatment of keloids.

Fig.40.8 Softer, less-raised keloids with dyspigmentation after intra-
lesional steroids on a Hispanic male (same patient as Fig. 40.2)
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41.1 Introduction

The condition that would later come to be known as acne
keloidalis nuchae (AKN) was first described by Kaposi as
dermatitis papillaris capillitii in 1879. Bazin renamed it acne
keloidalis in 1882 [1]. AKN is a chronic inflammatory fol-
licular disorder, primarily affecting black men, which pres-
ents with persistent papules and, in some cases, keloidal
plaques on the occipital scalp and posterior neck.

41.2 Epidemiology

AKN overwhelmingly affects men of African descent. The
prevalence in this population is estimated to be 1.3-16.3 %
[2]. The condition tends to develop after puberty, with AKN
being observed rarely in young children. Black women may
infrequently be affected, with a male to female ratio of 20:1
reported [2]. There are only a few case reports of AKN in
Caucasians.
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41.3 Clinical Features

The typical initial presentation of AKN is the presence of
small, firm, and persistent papules on the occiput and poste-
rior neck (see Figs. 41.1,41.2, and 41.3). In some cases these
lesions coalesce to form fibrotic, alopecic, and keloid-like
plaques (see Figs. 41.4, 41.5, 41.6, and 41.7). At any point,
secondary infection may develop, manifested as pustules or
purulent drainage in early lesions (see Fig. 41.8) and
abscesses in more advanced lesions. Early disease may be
asymptomatic or associated with varying degrees of pruritus.
Plaque-stage disease is often associated with severe pruritus
and significant pain.

Fig.41.3 Erythematous follicular papules in a Hispanic male

Fig.41.1 Hyperpigmented, follicular papules in an African-American  Fig. 41.4 Several hyperpigmented and erythematous follicular pap-
male ules in an African-American male

Fig. 41.2 Numerous hyperpigmented follicular papules and early Fig.41.5 Erythematous and flesh-colored follicular papules and keloi-
plaques in an African-American male dal plaques in an African-American male
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Fig. 41.6 Several erythematous keloidal plaques in an African-
American male

Fig. 41.7 Large coalescent keloidal plaque in an African-American
male (Courtesy of Diane Jackson-Richards, MD)

Fig. 41.8 Erythematous follicular papules and plaques and a single
follicular pustule in an African-American male (Courtesy of Diane
Jackson-Richards, MD)

41.4 Etiology

The complete pathogenesis of AKN has not yet been fully elu-
cidated, but in all likelihood the etiology is multifactorial.
Chronic trauma to the occipital scalp and posterior neck appears
to be important in AKN development. Nearly 90 % of AKN
cases are observed in individuals who have their hair cut closely
with clipper. A significant proportion of AKN patients report
crusting, new papule development, and even bleeding tempo-
rally associated with their haircuts, further supporting the trau-
matic nature of close haircuts [2]. Additionally, such individuals
commonly have their hair cut every 1-2 weeks, hence the chro-
nicity of this trauma. The highest prevalence of AKN is reported
in African-American professional football players, individuals
in whom helmets are sources of regular vigorous friction [2].
Constant neck irritation by collared shirts is another potential
source of chronic trauma in affected patients.

There is evidence for a role of androgen excess in the
development of AKN. Higher levels of testosterone have
been found in men with the condition [3]. The predominant
development of AKN after puberty further supports the pos-
sibility that androgens may be involved in AKN develop-
ment. AKN has also been associated with seborrhea, certain
medications (i.e., anticonvulsants and immunosuppressants),
microorganisms, and a family history of AKN [3].

Of note, ingrown hairs are not seen on biopsies of AKN,
making this an unlikely contributor to AKN development [4].

A histopathologic study of AKN suggests the following
cascade in the pathogenesis of AKN. The trigger of the ini-
tial perifollicular inflammation is unclear, but potential
agents include microbes, other extrinsic substances (i.e., cos-
metics), sebum, or desquamated keratinocytes. Subsequently,
the epithelium of the follicular wall is thought to be weak-
ened by the acute inflammation caused by the trigger, lead-
ing to rupture of the hair follicle and release of the hair shaft
into the dermis. It is believed this is followed by a granulo-
matous foreign-body reaction initiated by the presence of the
naked hair shaft within the dermis, resulting in the appear-
ance of papules on exam. As the condition progresses, the
granulomatous inflammatory response predominates, result-
ing in fibrosis at the cellular level and keloid-like plaque
development [4].

41.5 Histopathological Features

Because AKN has such a typical presentation, the diagnosis
is usually based solely on clinical observation of character-
istic lesions. When lesions are biopsied, the findings vary
with the stage of development of the condition. Early lesions
typically show a dense inflammatory infiltrate of neutro-
phils and lymphocytes both within and around the hair fol-
licles, destruction of the follicular wall, and localized



258

R.H. Huggins

granulomatous inflammation. In more advanced lesions, scar
formation, naked hair shafts within the dermis, and more
widespread granulomatous inflammation are observed [4].

41.6 Treatment

AKN treatment should be tailored to the stage of development
in each affected patient. Early lesions, primarily consisting of
papules, may be amenable to medical and laser treatments.
Topically, mid-strength to super-potent corticosteroids, reti-
noids, and imiquimod have been used with varying degrees of
success. Intralesional corticosteroids may also be beneficial
with papular disease. Topical and, in severe cases, systemic
antibiotics are indicated when pustules or other signs of infec-
tion are present. Oral antibiotics with anti-inflammatory activ-
ity, such as tetracycline derivatives, may be useful even in the
absence of obvious infection. Serial treatments with both the
diode and long-pulsed neodymium-doped yttrium aluminum
garnet (Nd: YAG) lasers have been used successfully to treat
AKN. The Nd: YAG is thought to be safer to use in dark skin
due to a lower incidence of complications, such as post-
inflammatory hyperpigmentation [5-7].

For advanced disease, in which keloidal plaques are pres-
ent, surgical excision should be considered. This has been
performed successfully with the wounds being left to heal by
secondary intention following excision with either a CO,

laser or an electrosurgical unit. Healing time ranges between
6 and 8 weeks and the resulting cosmetic appearance is oper-
ator and patient dependent [8, 9].
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42.1 Introduction

Basal cell carcinoma is a slow-growing skin cancer typically
found on the head and neck that is induced by ultraviolet radia-
tion. Individuals with darker skin types have inherent protec-
tion from ultraviolet light due to an increase in epidermal
melanin causing sun-induced skin cancer to be less prevalent
[1]. Although diagnosis and management are similar across
different skin types, delays in diagnosis and treatment exist in
darker skin types as there are false perceptions regarding inher-
ent photoprotection and the ability to develop skin cancer.

42.2 Epidemiology

BCC is the most common skin cancer in Caucasians, Hispanics,
Chinese, and Japanese and the second most common skin can-
cer in Blacks and Asian Indians. However, because melanin is
photoprotective, BCC is 19 times more common in Caucasians
than in Blacks [2]. BCC comprises 65—75 % of skin cancer in
Caucasians, compared to 30 % in Indians, 12—35 % in American
Blacks, and 2-8 % in African Blacks. Considering the diversity
of skin color with different concentrations of melanin in the epi-
dermis, inherent sun protection varies widely in skin color lead-
ing to variable prevalence rates [3].

42.3 Etiology

Basal cell carcinoma is associated with long-term cumula-
tive ultraviolet radiation (UVR) exposure, particularly UVB.
UVB directly damages DNA and RNA causing a transi-
tion mutation in the nucleic acid sequence [2]. Although
UVR plays a significant role in the development of BCC,
it is not the only risk factor, as BCC can also occur in non-
sun-exposed skin. Other factors predisposing to BCC are
ingestion of arsenic, radiation, scars, ulcers, albinism, nevus
sebaceous, immunosuppression, and genetic conditions such
as Gorlin’s syndrome and xeroderma pigmentosum.
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42.4 Clinical Features

In skin of color patients, similar to Caucasians, BCC most
commonly occurs in patients over age 50. Seventy to ninety
percent of BCCs develop on the head and neck region, fol-
lowed by the trunk, then extremities. The clinical presenta-
tion and histologic features of BCC are somewhat different
in people of color than Caucasians [1, 4]. The most com-
mon clinical presentation across skin types is nodular BCC,
which typically presents as a solitary asymptomatic papule
or nodule with telangiectasias and a rolled border. As
lesions progress, they may develop ulceration (Figs. 42.1,
42.2, and 42.3). The classic findings of telangiectasias and

a pearly rolled border may be challenging to appreciate in
darker skin types [5]. BCCs in Asians often appear brown
to glossy black and are described as having a “pearly black”
appearance. Pigmented BCC, a variant of nodular BCC, is
much more common in darker-skinned patients and repre-
sents more than 50 % of BCCs in Blacks, Hispanics, and
Asians, compared to 6 % in Caucasians (Figs. 42.4 and
42.5) [1, 5]. Superficial BCC presents as an erythematous
scaly plaque most commonly on the trunk or extremity
(Fig. 42.6). Morpheaform BCC is less common in Blacks
than Caucasians and presents with a porcelain-colored
plaque with smooth indistinct borders that may be atrophic
or indurated (Fig. 42.7).

Fig.42.1 Nodular BCC presenting as a pearly papule with telangiec-
tasias on the lower eyelid of a Hispanic female

Fig. 42.3 Large nodular BCC on the scalp of an elderly Hispanic
female

Fig.42.2 Large nodular BCC with prominent telangiectasias, a trans-
lucent rolled border, and early central ulceration on the lower eyelid of
a Hispanic female

Fig.42.4 Pigmented BCC with glossy black or pearly black appearance
on the upper cutaneous lip of a Hispanic male
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Fig.42.5 Pigmented BCC with rolled border and central ulceration on

the cheek of a Hispanic male Fig. 42.7 Morpheatorm BCC with features of pearliness and
porcelain-white areas on the arm of a Hispanic female

Fig.42.6 Superficial BCC presenting as erythematous scaly plaque on
the arm of a Hispanic male
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42.5 Natural History and Prognosis

Although BCCs are slow-growing neoplasms that rarely
metastasize, they can be locally invasive and can cause sig-
nificant morbidity and cosmetic disfigurement. Metastatic
rates range from 0.0028 to 0.1 % and do not vary based on
skin type.

42.6 Histopathology

BCC is classified into five main histologic and clinical sub-
types. The most common subtype, nodular BCC, is charac-
terized by basophilic aggregates with peripheral palisading
and retraction artifact in the papillary and reticular dermis.
Pigmented BCC also has melanin and melanocytes within
the tumor. Superficial BCC has similar basophilic aggregates
with peripheral palisading and clefting arising from the epi-
dermis. Micronodular BCC is similar to nodular BCC, with
smaller tumor islands that are widely dispersed. Infiltrative
BCC presents with cords and strands of neoplastic cells infil-
trating through collagen fibers often deep in the dermis.
A fibrotic stroma and frequent mitoses are observed.
Morpheaform BCC is marked by strands of basaloid neo-
plastic cells embedded in a characteristic heavily fibrotic
stroma.

42.7 Diagnosis and Differential Diagnosis

The diagnosis of BCC is made on clinical examination and
histology. Physical examination should focus on identifying
tumor size, palpating clinical margins, and lymph node exam.
Diagnosis is confirmed with a skin biopsy of a suspicious
lesion. The differential diagnosis for a BCC includes squa-
mous cell carcinoma, actinic keratosis, seborrheic keratosis,
melanoma, nevi, angiofibroma, and sebaceous hyperplasia.
Pigmented BCC can be particularly challenging to differenti-
ate from seborrheic keratoses, blue nevi, lentigines, or
melanoma.

42.8 Treatment

A variety of treatment options exist for BCC. Clinical and
histologic traits such as tumor size, location, and histology
determine whether the tumor is low risk or high risk. The
goal is complete removal of the tumor with maximal preser-
vation of function and cosmetic appearance. The treatment
modality should be tailored to the individual patient with

consideration for the location and size of the cancer and the
patient’s preferences, age, and general health.

Surgery is the most common treatment modality for basal
cell carcinoma. The three modalities used are electrodessica-
tion and curettage, wide local excision, and Mohs micro-
graphic surgery. In electrodessication and curettage, the
tumor is removed by curettage followed by electrodessica-
tion of the lesion with a 2-3 mm margin. This method is
indicated for smaller superficial or nodular BCCs on the
trunk and extremity. A wide local excision with 4—6 mm is
considered for well-defined larger skin cancers on the trunk
and extremity. Mohs micrographic surgery can offer superior
histologic margin control and maximum tissue conservation.
Indications for Mohs micrographic surgery in individuals
with BCC include location on central face, ear or lip, tumors
>2 cm on the trunk, recurrent lesions, incompletely excised
lesions, tumors with morpheaform or infiltrative histology,
poorly defined lesions, lesions with perineural invasion,
lesions arising in scar/radiation sites, immunosuppression,
and history of genetic conditions such as Gorlin’s syndrome
and xeroderma pigmentosum.

Topical treatments can be employed for low-risk patients
with primary superficial BCC who cannot undergo surgery
or radiation or in patients with multiple primary tumors
even though the cure rate is lower than surgical excision.
Both imiquimod and topical 5-fluorouracil are approved by
the US Food and Drug Administration for the treatment of
superficial BCC <2 cm on the trunk and extremity.

Vismodegib is a novel therapeutic agent that targets the
Hedgehog signaling pathway and was recently approved by
the FDA in 2012 for the treatment of metastatic BCC.
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43.1 Introduction

Squamous cell carcinoma (SCC) of the skin, like other
nonmelanoma skin cancers (NMSC), is more common in
fair-skinned individuals but is seen in all races [1].
Although SCC is diagnosed and treated similarly across
ethnicities, significant discrepancies mark the etiology,
presentation, and prognosis of SCC in skin of color.
Knowledge of SCC in these patients is important for clini-
cians, as patients with skin of color comprise the majority
of the world’s population, and it is predicted that by 2050,
Hispanics, Asians, and Blacks will comprise 50 % of the
US population [2].

43.1.1 Epidemiology

In patients with skin of color, NMSC occurs at a rate of
3.4/100,000 compared with 230/100,000 in lightly pig-
mented individuals. SCC is the most common cutaneous
malignancy diagnosed in Blacks and Asian Indians, com-
prising 30 and 65 % of skin cancers, respectively, and is
the second most common skin cancer in Chinese and
Japanese populations [2, 3]. The ratio of BCC to SCC is
reversed in Blacks, with darker-skinned patients having a
ratio of 1.1:1 compared to 4:1 in Caucasians [2]. The inci-
dence of SCC in Chinese, Malays, and Indians is reported
to be 3.2/100,000 in men and 5.8/100,000 in women [3].
The lower incidence of SCC in skin of color is likely a
consequence of inherent photoprotection provided by
increased epidermal melanin and more dispersed melano-
somes [1, 2].
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43.1.2 Etiology

Ultraviolet radiation (UVR) is the most significant risk factor
for SCC in Caucasians and Asians in whom lesions are found
in sun-exposed areas. However, the etiopathogenesis of SCC
in darkly pigmented individuals, in whom lesions are diag-
nosed in non-sun-exposed areas, is less clear. Significant risk
factors in this patient population include a history of chronic
inflammation, unremitting ulcers, and scarring, with 2040 %
of SCCs diagnosed in these clinical scenarios [1-3]. Other
risk factors for SCC include albinism, lupus erythematosus,
hidradenitis suppurativa, vitiligo, HPV, exposure to chemical
carcinogens, and certain genetic disorders (Fig. 43.1) [1-5].

Squamous cell carcinoma evolves under a classic cancer
model with precursors, tumor progression, and potential for
metastasis [1]. Mutations in p53 are implicated in the devel-
opment of SCC in this model. Precursor lesions, including
actinic keratosis and Bowen’s disease or squamous cell car-
cinoma in situ, are uncommon in dark skin but can be seen in
Asians and Hispanics [1-3].

2

Fig.43.1 Squamous cell carcinoma on the dorsal thumb in a Hispanic
male with xeroderma pigmentosum

43.2 Clinical Features

The clinical features of SCC depend on the location,
background pigmentation of the patient, and clinical set-
ting. While 65 % of SCC in Caucasians are found on the
head and neck region, only 35 % of SCC in skin of color
are found on sun-exposed areas of the head and neck
(Fig. 43.2) [1]. In one report, SCC was 8.5 times more
frequently found in non-sun-exposed areas in Blacks
compared with Caucasians [2]. In all, 30-40 % of SCC in
people of color develop in scars or chronic, nonhealing
ulcers, compared to less than 2 % in Whites; therefore, it
is particularly important to look for suspicious lesions in
patients with such lesions [1, 3]. In African-Americans,
SCC presents in the anogenital region in 10-23 % of cases
(Fig. 43.3) [2].

SCC is typically described as a slowly or rapidly growing
erythematous hyperkeratotic papule or nodule (Fig. 43.4)
[1]. Lesions can vary in color from erythematous to skin-
colored [1, 3]. Advanced lesions can present with ulcer-
ation, friability, and induration (Fig. 43.5). Based on a
review of cases in African-Americans in Atlanta, Georgia,
one study concluded that the combination of hyperkeratotic
lesions with mottled pigmentation should alert the physician
to the possibility of SCC [2]. SCC in situ is uncommon in
persons of color, but when seen, it is often found as an ery-
thematous, hyperkeratotic patch on the lower extremeties
[1, 2, 4]. Rare pigmented variants of SCC in situ are
described in Caucasians and are relatively more common in
skin of color (Fig. 43.6) [3]. Keratoacanthoma, a well-
defined crateriform nodule, is a rapidly growing variant of
SCC that can be associated with a history of trauma
(Fig. 43.7).

In rapidly growing SCC, lesions may be tender. In
advanced SCC, paresthesia, anesthesia, and pain may be
signs of perineural invasion [1]. Systemic findings are
infrequently related to the primary lesion but are a result
of metastasis to lymph nodes and distant organs.
Consequently, a full history and physical should be
performed on any patient suspicious for invasive
carcinoma [3].
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Fig.43.2 Squamous cell carcinoma on the lip of a Hispanic male N . . .
Fig. 43.4 Squamous cell carcinoma presenting as a hyperkeratotic

nodule on the ear of a Hispanic male

Fig.43.3 Penile squamous cell carcinoma associated with human pap-  Fig. 43.5 Advanced squamous cell carcinoma presenting as a large
illomavirus infection in an African-American male friable ulcerated tumor on the cheek in a Hispanic female
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Fig. 43.6 Pigmented Bowen’s disease on the zygoma in a Hispanic
male

Fig. 43.7 Keratoacanthoma presenting as a crateriform keratotic
tumor on the scalp in a Hispanic male

43.3 Natural History and Prognosis

SCC in skin of color is generally thought to have a worse prog-
nosis [3]. In a case series of 163 and 175 patients, respective
mortality rates for SCC in black patients were 18.4 and 29 %
[3]. Mortality rates range from 17 to 30 % in other publications
[2, 3]. Several reasons have been proposed for this worse prog-
nosis, including barriers in access to care, delayed detection
and treatment, inherently more aggressive disease, and false
perceptions held by patients and physicians that dark skin con-
fers complete protection against skin cancer [2, 6, 7]. Authors
of one survey revealed that populations with worse morbidity
and mortality from SCC are the same populations with uncer-
tainty and false perceptions regarding this cancer [7].

Notably, SCC originating from a chronic scarring process is
more aggressive, with a 2040 % risk of metastasis, compared
to a 14 % risk of metastasis in sun-induced SCC [2].
Furthermore, in patients under 50 years of age, 70 % of skin
malignancy deaths are due to NMSC in persons of color com-
pared with 10 % of deaths in Caucasians [1]. Additionally,
SCC in skin of color frequently does not follow the progression
seen in Caucasians from precursor lesions [4]. When metasta-
ses do occur, a strong correlation with tumor thickness is pres-
ent, with lesions from 2.1 to 6 mm having a 4 % rate of
metastases and those >6 mm with a 16 % metastatic rate [1].
Risk factors for metastatic disease include tumor diameter
>2 cm, tumor depth >4 mm, location on the lip or ear or genital
region, perineural invasion, aggressive histologic subtypes
such as acantholytic or desmoplastic SCC, immunosuppres-
sion, recurrent lesions, rapidly growing lesions, and lesions
arising out of chronic inflammation (Fig. 43.8) [1, 2]. The
10-year survival is 20 % with metastases to regional lymph
nodes and <10 % with distant metastases [5].

b

Fig. 43.8 Multiple squamous cell carcinomas on the dorsal hands in a
South Asian male renal transplant patient
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43.4 Histopathological Features

Histologically, the diagnosis of SCC is established when a
proliferation of glassy, brightly eosinophilic keratinocytes
with pleomorphic nuclei and frequent mitoses is observed
[1]. The degree of nuclear atypia and keratinization varies
on level of differentiation. Perineural invasion and desmo-
plasia may be seen in advanced SCC, and poorly differenti-
ated SCCs may lack “overt keratinization” [1]. Actinic
keratosis features the signs of chronic sun damage, includ-
ing solar elastosis and squamous cell dysplasia. SCC in situ
demonstrates full-thickness dysplasia that can be high
grade [1].

43.5 Diagnosis and Differential Diagnosis

The diagnosis of squamous cell carcinoma is typically
straightforward and is based on clinical features and histo-
logic examination. The history and physical exam should
focus on identifying clinical traits suggestive of a high-risk
SCC. Presence of chronic inflammatory disease processes
should alert one to perform a full skin check to evaluate for
SCC in darkly pigmented individuals [3]. Lymphadenopathy
should also be assessed.

Any lesion suspicious for SCC should be biopsied, includ-
ing nonhealing ulcers or nodules adjacent to chronic inflamma-
tory areas [2]. In particular, poorly healing lesions in chronic
discoid lupus erythematosus metastasize at a greater rate than
SCC developing from other lesions and should be biopsied
immediately [5]. The type of biopsy is indicated by the charac-
teristics of the lesion. Shave biopsies are usually adequate for
superficial lesions; otherwise, deeper punch or excisional biop-
sies are more satisfactory for thicker lesions [3].

SCC and its associated lesions are frequently mistaken
for other processes, particularly in skin of color.
Specifically, SCC in situ, actinic keratosis, superficial
basal cell carcinoma, psoriasis, and chronic eczema can be
difficult to differentiate from one another [1]. Pigmented
Bowen’s disease often mimics melanoma in dark-skinned
individuals [2]. Other histopathologic imitators include
verruca vulgaris, warty dyskeratoma, inverted follicular
keratosis, hypertrophic lichen planus, hypertrophic lupus
erythematosus, atypical mycobacterial or “deep” fungal
infections, granular cell tumor, and pseudocarcinomatous
hyperplasia [1].

43.6 Treatment

Treatment options are similar across skin types and guide-
lines come from the National Comprehensive Cancer Network
[1, 4]. Squamous cell carcinoma is divided into low-risk and
high-risk lesions based on tumor diameter, depth, location,
histologic features, and clinical traits. Low-risk lesions are
treated with excision with 4—6 mm margins. Electrodessication
and curettage can be used for small in situ squamous cell car-
cinomas in non-hair-bearing sites. High-risk lesions such as
head and neck tumors, recurrent lesions, large lesions, and
those with perineural involvement should be treated with
Mohs micrographic surgery. Radiation may be used either
adjunctively for high-risk SCC or if large perineural involve-
ment is present, or it may be used as sole therapy if surgery is
contraindicated. For metastatic disease, systemic therapy
including EGFR inhibitors may be employed [1].

Keys to treatment include prevention with consistent use
of sunscreen and early detection with skin exams.
Unfortunately, recent surveys revealed that 65 % of African-
Americans never wore sunscreen even in sunny climates and
>60 % of minorities falsely believed they were not at risk for
skin cancer [6]. Furthermore, patients with darker skin have
been found to be significantly less likely to perform skin
self-examinations or to have ever received a skin exam by a
physician [8]. All patients should therefore be reminded to
practice sun avoidance and sun protection.
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The cause of DFSP remains unknown. Chromosomal
abnormalities associated with tumor development have been
discovered more recently [3]. Most DFSP tumors have a
t(17; 22) translocation between collagen 1A1 (COL1A1) on
chromosome 17 and platelet-derived growth factor f
(PDGFp) gene on chromosome 22. The role of trauma as a
contributor to DFSP has not been definitively established;
however, 10-20 % of patients report a history of prior trauma

to the area [3].
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44.2 C(linical Features

DFSP typically presents with an asymptomatic, slowly
enlarging, flesh-colored or red-blue, firm plaque or nodule.
They appear on the trunk in 50 % of cases (Fig. 44.1), fol-
lowed by the proximal extremity in 20-35 % of cases, and
the head and neck in only 10-15 % of cases [4]. Lesions can
reach several centimeters in diameter (Fig. 44.2) with a pal-
pable, indurated component that can extend past the visible
margin of the tumor. Accelerated growth can be associated
with pain, ulceration, and bleeding [3]. Often, delays in
diagnosis and neglect can result in large tumors.

Bednar tumor is a rare pigmented form of DFSP. It represents
less than 5 % of all cases of DFSP and is more common in blacks
[1]. Clinically, it cannot be distinguished from ordinary DFSP [3].

A juvenile variant of DFSP, giant cell fibroblastoma,
occurs in the first decade of life. It presents as a solitary,
2-6 cm large, slow-growing, blue-gray mass mainly on the
trunk or extremities. Local recurrence is common, but
metastasis has not been reported [3].

Fig.44.1 DFSP on the lower back of an African American male

Fig.44.2 DFSP on the mid-back of an African American female

44.3 Natural History and Prognosis

DFSP is locally aggressive and destructive, but distant
metastasis is rare and has been reported in 0.5-5 % of
patients [4]. If not treated, the tumor can spread locally into
vital structures. Local recurrences are usually within 3 years
of excision [3]. The most common site of metastasis is the
lung, and nodal metastasis is rare. There is a high survival
rate, with a 5- and 15-year survival of 99.2 and 97.2 %,
respectively [1], and survival after distant recurrence is poor
(mean 14 months, range 1-48 months) [3].

Patients with DFSP are at 25 % increased risk of develop-
ing subsequent primary malignancies compared with the
general population [2]. These subsequent primary malignan-
cies include a 21-fold increased risk of nonepithelial skin
cancer (including a subsequent primary DFSP, but not
including basal cell/squamous cell carcinoma) and a 5-fold
increased risk of soft tissue cancer, cutaneous melanoma,
and breast cancer. Overall risk of colon cancer is decreased
in patients with DFSP [2]. Once a diagnosis of DFSP has
been made, a complete history, review of systems, and physi-
cal examination including skin check and lymph node palpa-
tion should be performed. Patients should follow up every
3—6 months during the first 3 years and then annually there-
after [3].

44.4 Histopathology

DFSP is a low-grade sarcoma arising in the dermis, with a
storiform pattern of cells with spindle-shaped nuclei. It
has also been described as a fibroblastic proliferation of
tumor cells arranged about a central hub, producing a
cartwheel pattern [3]. This characteristic histologic pat-
tern differentiates DFSP from other spindle cell neo-
plasms [3]. Tumors can penetrate into the subcutaneous
fat and recurrent or older lesions may invade the fascia,
muscle, nerve, or bone [3]. The tumor center is usually
more cellular than the periphery. The borders are difficult
to discern histologically, which accounts for inadequate
excision and recurrences [3].

Bednar tumors are characterized by spindle cells in a sto-
riform pattern mixed with melanin-containing dendritic
cells, a key feature distinguishing Bednar tumor from ordi-
nary DFSP [3]. Giant cell fibroblastoma is characterized by
multinucleated giant cells adjacent to vascular-like spaces.
Another histologic variant is DFSP with fibrosarcomatous
change. These tumors have increased cellular atypia and
mitoses. These changes are seen in approximately 7-16 %
of tumors and exhibit increased local aggression, recur-
rence, and metastasis. However, other reports show that the
prognosis is same for DFSP and DFSP with fibrosarcomatous
change [4].
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44.5 Diagnosis and Differential Diagnosis

Given the higher incidence of DFSP and Bednar tumor in
blacks, these tumors should be included in the differential
diagnosis of atypical keloids in black patients [3]. DFSP can
be distinguished from dermatofibroma by its larger size,
deeper penetration, and greater cellularity. Histologically,
subcutaneous involvement in DFSP displays extension of
spindle cells between fat cells in a honeycomb pattern, or a
multilayered pattern of bundles of spindle cells oriented par-
allel to the epidermis [3]. In contrast, dermatofibromas have
epidermal hyperplasia, small size, and occasionally
hemosiderin-ringed siderophages. Immunohistochemistry is
also useful in differentiation. DFSP shows CD34 positivity
and Factor XIIla negativity, whereas dermatofibromas are
CD34 negative and Factor XIlIa positive.

DFSP may also appear clinically similar to lymphoma,
neurofibroma, melanoma, sarcoidosis, fibrosarcoma, leio-
myoma, morpheaform basal cell carcinoma, and nodular fas-
ciitis [3]. S100 is negative in DESP but positive in melanoma
and neurofibroma. Neurofibromas have neural differentia-
tion and mast cells and lack the storiform pattern of spindle
cells seen in DFSP.

44.6 Treatment

Surgical excision is the first-line treatment for DFSP. The first
resection is highly important because of local recurrent growth
or metastases. DFSP exhibits tentacle-like projections
(Fig. 44.3) that extend laterally between collagen bundles and
deep into fascia and muscle [3]. Failure to remove these pro-
jections may account for the high local recurrence rates.
Studies have shown that a 2.5 cm surgical margin to deep fas-
cia is needed to achieve eradication with wide local excision
(Fig. 44.4) [5, 6]. Mohs micrographic surgery has emerged as
a treatment option for DFSP with lower recurrence rates attrib-
uted to the ability to achieve complete margin examination.
However, interpretation of DFSP on frozen sections can pres-
ent some challenges. Recurrence rates reported are 2 % after
Mohs surgery vs. 11-50 % after wide local excision. Imatinib
mesylate, a tyrosine kinase inhibitor that targets the COL1A1-
PDGEF fusion protein, has been used to shrink tumor size in
some initially unresectable tumors and is indicated in recur-
rent and metastatic tumors [7].

Fig. 44.3 DFSP on the chest of African American female exhibiting
clinical tentacle-like projections (Photo courtesy of J.S. Bordeaux, MD,
MPH)
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45.1 Introduction

Melanoma affects approximately 77,000 Americans and
200,000 individuals worldwide every year and is the third
most common skin cancer in patients with skin of color [1,
2]. Although patients of African American, Asian, Hispanic,
and American Indian descent have a lower rate of mela-
noma than Caucasians, the variable presentation of lesions
requires increased awareness on the part of the examining
physician. The incidence of melanoma in Caucasian
patients is estimated at 21.1 cases per 100,000 individuals,
compared to 0.6-1.5 per 100,000 in African Americans.
The rate of melanoma in Hispanics and Asians is slightly
higher than in African Americans with 1.2-4.7 cases per
100,000 and 0.5-1.5 cases per 100,000, respectively [1-5].
The discrepancy in the incidence of melanoma in patients
with skin of color can likely be attributed to higher melanin
content in these individuals which provides a greater degree
of photoprotection from carcinogenic ultraviolet radiation
[3-7]. The incidence of melanoma increases with age in
patients of all racial and ethnic groups, with the majority of
melanomas presenting between ages 50 and 64 [4]. Patients
of Hispanic, Asian, and American Indian descent are more
likely to present at a younger age compared to African
Americans and Caucasians [1]. With respect to gender,
there is a higher rate of melanoma among females of
African American, Asian, and Hispanic origin compared to
Caucasians and American Indians in which a higher num-
ber of males are affected [2].

In contrast to Caucasians, risk factors such as ultraviolet
radiation exposure and family history of melanoma are not
thought to be significant factors for the development of mela-
noma in darker-skinned races [5]. Risk factors that have been
implicated in the formation of melanoma in African
Americans include albinism, burn scars, x-rays, history of
trauma, and blistering sunburns [1, 4, 5].
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45.2 Clinical Features

The distribution of melanoma in patients with skin of color
differs from that of Caucasians. While tumors in Caucasians
tend to present on sun-exposed areas, such as the trunk and
legs, lesions in darker-skinned patients tend to be located on
non-sun-exposed regions. The “ABCDE” rule, which stands
for the Asymmetry, Border irregularity, Color irregularity,
larger Diameter of a melanoma lesion compared to normal
nevi, and Evolution of a lesion, is often used to help distin-
guish benign from malignant pigmented lesions. However,
this rule is less useful in patients with skin of color because
of the atypical presentation of melanoma in these individu-
als [7]. Melanoma typically begins as a solitary, darkly pig-
mented, black or brown patch, papule, or nodule with
irregular borders and variegated color (Fig. 45.1) [4, 5, 7].
In patients with skin of color, lesions tend to present in a
more advanced stage, with a larger diameter and associated

Fig.45.1

Melanoma on the right eyebrow of Hispanic female

crusting, bleeding, and ulceration [5]. Lesions located on
the mucosal, acral, and subungual regions account for
60-75 % of melanomas found in African American,
Hispanic, and Asian populations (Figs. 45.2, 45.3, 45.4, and
45.5) [3-7]. Acral melanoma refers specifically to lesions
that occur on palmar, plantar, and subungual regions [5].
Among acral melanoma, there is a strong predilection for
plantar involvement, such as the sole of the foot and heel
region [5, 7]. Subungual melanoma involves the nail matrix
and nail bed with a predilection for the thumb and great toe
nail. On examination, a longitudinal, black or brown band of
pigment can usually be seen extending the length of the nail
bed with dystrophy and fracture of the nail plate sometimes
found in advanced disease [5, 6]. A positive Hutchinson’s
sign refers to pigment that spans the length of the nail and
extends into the nail fold laterally or proximally and, if pres-
ent, increases the likelihood of melanoma [6] (Figs. 45.6
and 45.7).

Fig.45.2 Melanoma of the lower lip in an African American female

Fig.45.3 Acral melanoma on the toe of a Hispanic male (Courtesy of
Dr. Rohit Sharma)
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Fig.45.4 Acral melanoma on ventral skin of great toe of a Hispanic
male (Courtesy of Dr. Rohit Sharma)

Fig.45.6 Subungual melanoma of the thumb in a Hispanic male with
a positive Hutchinson’s sign on the proximal nail fold

Fig.45.5 Acral melanoma on the left thumb of a Hispanic male

Fig.45.7 Advanced subungual melanoma of the thumb in a Hispanic
patient with a positive Hutchinson’s sign on the proximal nail fold
(Courtesy of Dr. Christine Liang)
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45.3 Diagnosis and Differential Diagnosis

Other lesions that should be considered in the differential
diagnosis for an acral melanoma include a melanocytic
nevus, lentigo, seborrheic keratosis, Spitz nevus, traumatized
pigmented lesion, or pigmented basal cell carcinoma.
Lentigo maligna is a precursor to lentigo maligna melanoma
and usually occurs on sun-damaged skin of elderly patients
(Fig. 45.8). These lesions should be completely excised
when possible. The differential diagnosis for a subungual
melanoma includes benign longitudinal melanonychia and a
subungual hematoma. Factors that suggest malignancy over
a benign process include a solitary lesion, rapid progression
in size, a darkly pigmented lesion with color variation, and a
diameter greater than 6 mm with overlying ulceration or
bleeding. In addition to these findings, a lesion width greater
than 3 mm and presence of a Hutchinson’s sign should
increase suspicion for melanoma in subungual skin [6].

Fig.45.8 Lentigo maligna on the left temple of a Hispanic male

45.4 Histopathological Features

Pathological evaluation of lesions should be performed to
establish the presence of melanoma as well as the tumor
depth for staging. The lesion should be excised entirely with
clinical margins down to the level of subcutaneous fat for
depth evaluation. The histological features of melanoma are
characterized by an asymmetric proliferation of atypical
melanocytes arising at the dermal-epidermal junction that
can initially extend laterally in the epidermis after which
they grow downward to penetrate the papillary dermis as
single cells or nests of atypical cells [7]. Pagetoid
spread, cytologic atypia, pleomorphism, hyperchromatism,
increased mitosis, and prominent nucleoli may also be
observed. The Breslow level refers to the depth of invasion
of melanoma seen histologically and is the most important
indicator of prognosis and establishment of a 5-year sur-
vival rate.

45,5 Natural History and Prognosis

An increased awareness of the variable presentation of
lesions is necessary on the part of the screening physician to
identify involvement early on in the disease course. Although
the incidence of melanoma is lower in patients with skin of
color compared to Caucasians, mortality is significantly
higher. Five-year survival rates of 78.2 % in African
Americans, 84.9 % in American Indians, 80.7 % in Asians,
and 86.5 % in Hispanics are compared to 90.2 % in
Caucasians [4]. This disparity in survival rates may be attrib-
uted to poor access to medical care, delay in diagnosis, more
aggressive nature of melanoma, and difficulty in diagnosing
lesions, which are typically located in less visible body sites,
such as the feet [3, 4].
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45.6 Treatment

Initial treatment for melanoma includes surgical excision
with margins ranging from 5 to 2 cm depending on the
Breslow depth of the tumor [8]. Tumors greater than 2 mm
in depth are associated with a high risk of recurrence and
mortality, and thus, adjuvant therapies should be consid-
ered. Interferon-a2b has been shown to inhibit the growth
of tumor cells and subsequently increase survival in patients
with high-risk or advanced-stage melanomas [8]. Novel
adjuvant therapies for treatment of locally advanced or
metastatic disease includes BRAF inhibitors such as
sorafenib and vemurafenib. These compounds work by tar-
geting the mutated oncogene, BRAF, which is identified in
60-70 % of melanomas [8]. In phase II trials, vemurafenib
was found to increase overall median survival time of
patients to 16 months compared to 6—10 months with other
therapies [9]. Chemotherapeutic agents such as dacarba-
zine can be used as palliative therapy for advanced-stage or
metastatic lesions; however, response is only temporary
and the vast majority of patients do not achieve a long-term
remission [8].
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Cutaneous T-cell lymphoma (CTCL) consists of several
lymphoproliferative disorders of the skin that can present
clinically with persistent erythematous patches, scaly
plaques, and nodules that may spread to involve the periph-
eral blood, lymph nodes, and distal organs in advanced dis-
ease [1]. The most common forms of CTCL are mycosis
fungoides (MF), with patches, plaques, or tumors of the skin,
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and Sézary syndrome, which is a leukemic form of CTCL
that typically presents de novo or rarely progresses from
patch/plaque stage MF [1, 2]. Other less common presenta-
tions include hypopigmented MF which is more prevalent in
younger patients with skin of color [3]. CTCL is a relatively
uncommon disease with an incidence estimated between 4.1
and 6.4 cases per million per year with men affected twice as
commonly as women [1, 4, 5]. The median age of onset of
mycosis fungoides is between 60 and 69 years of age [5].
African Americans are affected at nearly 1.7 times the rate of
Caucasians and also suffer a higher rate of mortality [6, 7].
Hispanic and Asian patients, however, are affected at only
half the rate of Caucasians [7]. The etiology of CTCL is
unknown, although immunologic and viral causes have been
proposed.
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46.2 C(linical Features

The clinical findings associated with MF may be fairly non-
specific early in the disease course. Patch stage MF typically
presents with localized, erythematous, patches which may be
mistaken for eczema or psoriasis [1, 2]. Lesions of plaque
stage MF are thicker, more darkly pigmented, and dusky
with the presence of scale (Figs. 46.1, 46.2, 46.3, and 46.4).
Plaques may vary in shape from oval to arciform or serpigi-
nous [1, 2, 8]. In general, MF affects sun-protected skin. The
flexural surfaces, buttocks, hips, and upper thighs are typical
sites of involvement in early disease with many patients
complaining of severe pruritus associated with lesions [1, 2,
8]. Tumor stage MF is characterized by dome-shaped, red-
brown nodules and tumors that may ulcerate and which can
develop de novo on normal-appearing skin or from patches
and plaques of MF (Figs. 46.5 and 46.6).

TN

Fig.46.1 Hyperpigmented plaques on the abdomen due to MF in an
African American male

Sézary syndrome presents with generalized erythroderma
and palpable lymphadenopathy with severe pruritus and
lichenification of the skin (Figs. 46.7 and 46.8) [1, 2, 8].
Peripheral blood involvement is a hallmark of Sézary syn-
drome with the presence of abnormal circulating lymphoid
cells (Sézary cells).

Hypopigmented MF is a less common variant but one that
is seen mostly in patients with skin of color [3]. It presents
clinically with multiple hypopigmented macules and patches
distributed across the body with no associated scale or epi-
dermal atrophy (Figs. 46.9 and 46.10).

Folliculotropic MF is a variant in which the lymphoma
cells infiltrate follicles, leading to scaly follicular papules
and alopecia (Figs. 46.11 and 46.12).

Fig. 46.2 Erythematous plaques on trunk due to MF in a Hispanic
male
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Fig. 46.5 Tumor on the eyelid due to MF in an African American
female

Fig. 46.3 Erythematous plaques in axilla due to MF in an African
American male

Fig. 46.6 Tumor in the axilla due to MF in an African American
female

Fig. 46.4 Erythematous plaques diffusely over body due to MF in a
Hispanic male
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Fig.46.9 Hypopigmented MF on the thigh of a Hispanic female

Fig. 46.7 Sézary syndrome with erythroderma on the face of an
African American male

Fig.46.10 Hypopigmented MF on the lower back of a Hispanic male

Fig. 46.8 Sézary syndrome with erythroderma on the back of an Fig.46.11 Alopecia of the leg due to folliculotropic MF in a Hispanic
African American male male
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Fig.46.12 Folliculotropic MF on the trunk of a Hispanic male

46.3 Diagnosis and Differential Diagnosis

Diagnosis of MF can be difficult during the premycotic
phase and may require numerous biopsies over months to
years to make the diagnosis [1, 8]. The differential diagnosis
for MF includes chronic atopic dermatitis and plaque psoria-
sis early in disease. Palmoplantar pustulosis, sarcoidosis,
ichthyosis, and drug eruption should also be considered [9].
The differential diagnosis for Sézary syndrome includes
other causes of erythroderma, including atopic dermatitis,
psoriasis, and drug eruptions.

Hypopigmented mycosis fungoides in patients with skin of
color can presents similarly to other common conditions and a
biopsy may be required for a definitive diagnosis. The differ-
ential for hypopigmented MF includes pityriasis versicolor,
postinflammatory hypopigmentation, vitiligo, pityriasis alba,
idiopathic guttate hypomelanosis, and rarely leprosy.

46.4 Histopathological Features

The histopathology of MF can be fairly nonspecific early on
in the disease and numerous biopsies may be required to
establish diagnosis. Microscopic examination typically
reveals an epidermal infiltrate of T-cells in the epidermis
without associated spongiosis and a band-like infiltrate of
T-cells in the reticular dermis [1, 8, 9]. Pautrier microab-
scesses are aggregated collections of atypical lymphocytes in
the epidermis that are often observed. Sézary cells appear as
atypical lymphocytes with large, hyperchromatic, cerebri-
form nuclei and can be seen in the skin biopsy or a peripheral
blood smear [2, 8]. The presence and number of Sézary cells
in the peripheral blood should be examined as this is neces-
sary for staging purposes. This is typically done using flow
cytometry of peripheral blood. Hypopigmented MF lesions
reveal a variable lymphocytic infiltrate with epidermotro-
pism and little dermal involvement.

46.5 Natural History and Prognosis

The prognosis of CTCL depends on the stage of disease
outlined by the tumor, node, metastasis, and blood stage
(TNMB) system. The overall median survival for patients
with MF/Sézary syndrome is 18.3 years with a better prog-
nosis seen in Caucasians, females, younger patients, and
individuals with lower clinical stage [1, 6]. Patients with
early stage disease with minimal patches or plaques con-
fined to the skin do not have a decreased overall survival
compared to age-matched healthy controls [6]. Patients
with patch or plaque stage MF, with no extracutaneous
involvement, have a median survival between 15.8 and
21.5 [6]. The presence of cutaneous tumors, generalized
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erythroderma, extracutaneous organ or lymph node
involvement, or transformation of MF to Sézary syndrome
all carry a significantly poorer prognosis with a median
survival time ranging from 4.7 to 1.4 years [1, 6]. African
Americans and Hispanic females have a higher prevalence
of early onset MF compared to Caucasians, with African
Americans having a higher mortality and poorer prognosis
compared to other races.

46.6 Treatment

Treatment for CTCL depends on the stage of disease. The
treatment of choice for patients with limited cutaneous dis-
ease consists of topical corticosteroids, topical nitrogen
mustard (mechlorethamine), topical retinoids, narrowband
ultraviolet B (NBUVB), and psoralen plus ultraviolet A
(PUVA) [10]. Systemic treatments used in more advanced-
stage disease include methotrexate, interferons, and oral
systemic retinoids such as bexarotene and extracorporeal
photopheresis [10]. Combinations of topical and systemic
agents as well as phototherapy are often employed. Novel
agents for the treatment of CTCL include histone
deacetylase inhibitors (HDACIs) which induce apoptosis of
cells by causing DNA damage through modification of
chromatin.

More potent therapies with cytotoxic chemotherapeu-
tic agents such as gemcitabine and pegylated liposomal
doxorubicin are often used for aggressive or refractory
disease [10]. Drug resistance is common in advanced MF/
Sézary syndrome, and although treatment with systemic

chemotherapeutic agents may have a high initial response
rate, remission times are often short, with disease recur-
rence in the span of months.
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47.1 Introduction

Polymorphous light eruption (PMLE) is the most common
of the immunologically mediated (formerly categorized as
idiopathic) photodermatoses. The prevalence of PMLE
ranges from 10 to 20 %, depending on the geographic loca-
tion [1]. Onset is typically within the first three decades of
life [2-5]. Females are two to three times more affected than
males [2-5].
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47.2 Clinical Features

PMLE lesions can present as non-scarring, erythematous,
pruritic papules, vesicles, papulovesicles, plaques, or nod-
ules [1]. Pinpoint variant of PMLE is the most common mor-
phology seen in individuals with skin phototypes IV-VI
(Figs. 47.1 and 47.2) [3]. Pinpoint PMLE is characterized by
the development of pinpoint papules, 1-2 mm, on sun-
exposed areas minutes or hours after ultraviolet radiation [6].
PMLE has a predilection for the arms, forearms, hands,
head, and neck region.

Fig. 47.1 Pinpoint papules due to PMLE located on the cheek and
perioral skin in an African American male (Photograph reprinted with
written permission from the Journal of Drugs in Dermatology)

Fig.47.2 Pinpoint papules due to PMLE on the cheek of an African
American male (Photograph reprinted with written permission from the
Journal of Drugs in Dermatology)

47.3 Natural History and Prognosis

PMLE lesions present hours to days after ultraviolet (UV) light
exposure. The lesions and usually last over 1-7 days and com-
pletely resolve without scarring [3]. PMLE typically begins in
the spring, improving by late summer with “hardening” due to
increased tolerance of the skin [4]. These patients have
decreased ability to be locally suppressed upon exposure to
UV, which explains the “hardening” response seen clinically

[5].

47.4 Histopathological Features

Histology of the skin lesion is considered nonspecific, reveal-
ing superficial and deep dermal inflammatory cell infiltrates
[1]. Variable epidermal changes can occur that range from
mild spongiosis to acanthosis [1].

47.5 Diagnosis and Differential Diagnosis

Diagnosis of PMLE is typically made through history, mor-
phology of lesions, and clinical course; phototesting and
photopatch testing are not routinely performed [6]. Selected
laboratory examinations such as antinuclear antibody
(ANA), anti-Ro (SSA), anti-La (SSB), plasma porphyrin lev-
els, and in some cases biopsy of persistent lesions may assist
in making the diagnosis [2]. Differential diagnoses include,
but are not limited to, systemic lupus erythematosus, eczema,
erythropoietic protoporphyria, solar urticaria, and actinic
prurigo.

47.6 Treatment

Prevention is essential with sun avoidance, utilization of
broad spectrum sunscreen, and photoprotective clothing
[7]. Additionally, light tolerance or “hardening” can be
accelerated using narrowband UVB phototherapy or, less
commonly, psoralen plus UVA (PUVA) before the sunny
period of the year [7]. Other treatment modalities include
topical corticosteroids and antimalarials. Systemic cortico-
steroids may rarely be required in the setting of acute exac-
erbation of the disease or during a brief winter vacation to
a sunny locale [8].
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48.1 Introduction

Chronicactinicdermatitis (CAD)is achronic photodermatosis
commonly affecting patients with skin of color. Chronic
actinic dermatitis (CAD) has been reported in the North
America, Europe, and Asia, but because it is under-
recognized, it is likely to be prevalent worldwide [1]. Thus
far, this disorder has been described in Caucasians, African
Americans, Latin Americans, Japanese, Chinese, and Indians
[1]. In the United States, it is more commonly seen in African
Americans. Both genders can be affected, with elderly men
more commonly affected with CAD [2].
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48.2 Clinical Features

CAD presents as a widespread eczematous eruption with
scale and lichenification developing into infiltrated plaques
occurring on sun-exposed skin of the face, scalp,

posterolateral neck, upper chest, and the dorsal surfaces of

Fig. 48.1 Sharply demarcated lichenified plaques with scaling on the
back of the neck of an African American male

Fig.48.2 Sharply demarcated
scaly plaques with pronounced
lichenification on the dorsal
surfaces of the hands of an
African American male

the arms and hands (Figs. 48.1, 48.2, and 48.3) [1]. Affected
skin can also appear erythrodermic [2]. Skin creases, finger
webs, lower earlobe folds, and upper eyelids may be spared
[1]. Unexposed areas of skin can also become affected, albeit
less severely, after several years [1].

Fig. 48.3 Well-demarcated, scaly lichenified plaques with irregular
borders on the dorsal surfaces of the forearms in an African American
male
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48.3 Natural History and Prognosis

Generally, when CAD is diagnosed in younger patients,
there is a previous or concurrent history of atopic dermatitis
[3]. This disorder is more severe during the summer months
or after prolonged exposure to sunlight [3]. The etiology of
CAD is unknown, but it is thought that this condition arises
due to an increased susceptibility to develop delayed-type
allergic responses to both endogenous photoallergens and
exogenous allergens [2].

48.4 Histopathological Features

On histology, there are eczematous changes with deep der-
mal lymphohistiocytic inflitrates [1]. Sections obtained
from infiltrated plaques show epidermotropism and
Pautrier-like nests of cells, reminiscent of cutaneous T-cell
lymphoma (CTCL) [1].

48.5 Diagnosis and Differential Diagnosis

The diagnosis of CAD can be made from a thorough his-
tory, morphology of lesions, and clinical course; it is con-
firmed by phototesting and skin biopsy [4]. The three main
criteria for the diagnosis of CAD are reduction in minimal
erythema dose (MED) testing to UVA, UVB, and/or less
commonly, visible light; a persistent eczematous erup-
tion primarily affecting sun-exposed skin but occasionally
extending to covered areas; and histopathological changes
similar to those of chronic eczema [1]. Additionally, patch
testing may be helpful in the diagnosis of CAD because of
the close relationship of the condition with allergic contact
dermatitis, reported most commonly in patients seen in the
United Kingdom [1]. Because histologic changes in CAD
may be similar to those of CTCL, phototesting and Sézary
count determination are helpful in differentiating these two

conditions. In CAD, MEDs are abnormal, while peripheral
Sézary cells are absent [5].T-cell phenotype marker studies
have shown that there is a predominance of CD8+ T cells
in CAD, whereas CD4+ T cells are the most commonly
observed cells in infiltrates caused by CTCL [5].

48.6 Treatment

The first step in management is rigorous photoprotection
[1, 5]. In addition to sunlight avoidance, known allergens
should also be avoided [1, 2]. Topical corticosteroids are
required during exacerbations of the disease [2]. Topical
tacrolimus has been used successfully for milder condi-
tions of the disease [2]. In severe exacerbation, systemic
immunosuppressant with a short course of prednisone
may be necessary. If a longer course of systemic immuno-
suppression is needed, mycophenolate mofetil or azathio-
prine can be effective in reducing symptoms and lesions
[2]. Psoralen plus UVA (PUVA) therapy has also been
used, but very low doses (<£0.25 J/cm?) of UVA, together
with oral prednisone, are initially necessary to avoid
exacerbating the disease [1, 5].
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49.1 Introduction

Actinic prurigo (AP) is a chronic idiopathic photodermato-
sis affecting those living in North, Central, and South
America [1-4]. It is most commonly seen in the mestizo
population, which refers to people of mixed Indian and
European ancestry, who live in Central and South America
[1]. Individuals living in these areas at high attitudes, par-
ticularly greater than 1,000 m above sea level, are more
likely to develop AP [1, 3]. AP has been found to have a
strong association with human leukocyte antigen (HLA)
subtypes [1, 2, 5, 6]. The most prevalent HLA subtype is
HLA DRB1*0407 followed by HLA DRB1*0401, found in
at least 60-70 and 20 % of affected patients, respectively
[1,2,5].

AP is caused by electromagnetic radiation, predomi-
nately ultraviolet (UV) A light [2]. It has been postulated
that AP is a form of autoimmune disease associated with
an antigen, such as an epidermal protein that is trans-
formed by UV exposure [7]. Langerhans cells are thought
to present the UV-induced antigen to the cellular immune
system, thus inducing or augmenting the inflammatory
response [8].
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49.2 Clinical Features

AP is characterized by intensely pruritic papules, plaques,
and nodules with secondary eczematization, lichenification,
and excoriations, which often heal with pitted scarring and
dyspigmentation (Figs. 49.1 and 49.2) [1-5]. Vesicles are not
present unless there is a secondary infection [2]. The erup-
tion occurs on sun-exposed areas such as the face, neck,
extensor forearms, dorsal surfaces of the hands, and upper
aspect of the chest [1-6]. Lesions can also occur in covered

Fig. 49.1 Erythematous plaque due to actinic prurigo on the right
cheek and an excoriated papule on left upper lip in a Guatemalan girl
(Photograph courtesy of Tor Shwayder, M.D. and Rebecca Jansen,
M.D. at Henry Ford Hospital, Detroit, MI, Department of Dermatology)

areas, such as the back and buttocks, but these are often less
severe [1, 2, 6]. Immediately after sun exposure, edema and
erythema develops, which then subsides and slowly transi-
tions to an eczematous phase and then a pruriginous phase
[6]. Patients often experience pruritus throughout the year,
but they experience flares of the disease during the spring
and the summer months [1, 2, 5]. Patients with AP may also
have involvement of the conjunctiva and lips [1-6].
Conjunctivitis, pseudopterygium, and cheilitis, affecting
mainly the lower lips, may occur [1-6].

Fig.49.2 Close-up of erythematous plaque due to actinic prurigo on
the cheek of a Guatemalan girl (Photograph courtesy of Tor Shwayder,
M.D. and Rebecca Jansen, M.D. at Henry Ford Hospital, Detroit, MI,
Department of Dermatology)
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49.3 Natural History and Prognosis

The onset of AP is during the first decade of life, predomi-
nately affecting females, with a male:female ratio of 1:2 [1-
5]. AP can persist into adulthood, with only a few patients
showing improvement during adolescence [2, 6]. Lesions
occur predominately in the spring and summer months [2].
In temperate climates, AP may improve during the winter
months, while in hotter climates, there is a tendency for the
lesions to remain constant throughout the year [2].

49.4 Histopathological Features

Histology of skin lesions is usually nonspecific and nondiag-
nostic, showing hyperkeratosis, parakeratosis, acanthosis,
and a predominantly superficial, perivascular lymphocytic
infiltrate [1-4]. The presence of lymphoid follicles is com-
monly seen in biopsies of mucosal lesions and can be a dis-
tinguishing feature of this disorder [1-4].

49.5 Diagnosis and Differential Diagnosis

Although the biopsy of AP is nonspecific, it may be neces-
sary to exclude other differential diagnosis such as eczema
and lymphomatoid papulosis. HLA typing, antinuclear anti-
bodies (ANA), and a porphyrin screen should be performed
to exclude other photosensitive disorders such as lupus ery-
thematosus and porphyria before phototesting [1-4].
Phototesting can confirm the diagnosis of AP as well as
determine the action spectrum of the disease. The minimal
erythema dose (MED) in the UVA spectrum is lowered in
affected patients. [1, 2] Provocation testing is positive in
approximately two-thirds of patients with AP. [1, 2] It is eas-
ier to elicit AP with provocation testing than polymorphous
light eruption (PMLE). [2] In the past, AP was thought to be
a variant of PMLE, but it is now considered a separate entity.
[2, 5] The onset before adolescence, the persistence of lesions
for more than 4 weeks, the involvement of mucosal areas, and
scarring are more diagnostic of AP rather than PMLE [1, 2,
6]. Additionally, HLA typing can help distinguish these two
conditions, as PMLE is not associated with HLA. [2, 4, 6]

49.6 Treatment

Photoprotection is the most important factor when treating AP.
Patients are advised to wear protective clothing, sunglasses,
and broad-brimmed hats [1-5].Additionally, patients are rec-
ommended to use high sun-protection factor, broad-spectrum
sunscreen, and lip balm at all times. To relieve the symptom of
pruritus, topical corticosteroids, emollients, and oral antihista-
mines may be helpful. For acute exacerbations of AP, a short

course of oral corticosteroid can be effective [1-4]. Other
widely used treatments include antimalarials, beta-carotene,
vitamin E, and pentoxifylline, although their benefits have not
been proven. Phototherapy, such as narrowband ultraviolet B
(NB-UVB) and psoralen plus ultraviolet A (PUVA), has been
effective in clearing and preventing new lesions in some
patients [1, 2]. The NB-UVB regimen consists of treatment
three times a week for approximately 5 weeks to induce hard-
ening (resistance to photosensitivity) of the skin, but patients
may have to undergo repeated courses since its effect is tem-
porary [2]. PUVA is contraindicated in children.

The most effective treatment for the majority of patients
with AP is thalidomide. It is thought that patient with AP
have an overproduction of tumor necrosis factor (TNF) alpha
by keratinocytes when exposed to UV, which can explain the
good response to thalidomide, an anti-TNF alpha agent [2, 4].
The response to thalidomide may also serve as a marker in the
diagnosis of AP [3, 4]. Thalidomide has been shown to cause
rapid clearing of active lesions and reduce the number as well
as severity of new lesions. The dosing of thalidomide in chil-
dren is 50-100 mg/day and 100-200 mg/day in adults, with
maintenance achievable with doses as low as 50 mg/week. [1,
2] Cessation of treatment without the need for ongoing ther-
apy has been seen in some patients [1, 2]. Side effects of tha-
lidomide include peripheral neuropathy, which is mainly a
painful neuropathy, seen in 20-50 % of patients [1-6]. This
side effect is thought to be largely due to the overall cuamula-
tive dose; therefore, it is imperative to taper thalidomide to
the lowest required dose possible after initial control of the
disease. The most feared complication of thalidomide is its
teratogenic effects [1-6]. Adequate contraception is advised
along with the use of barrier contraception by males [2, 3].
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50.2 Clinical Features
50.2.1 Morbilliform Rash

Because of its similarity to viral exanthems, this disorder is
also known as exanthematous drug eruption. They are the
most common type of cutaneous drug eruption and are char-
acterized by a “maculopapular” appearance although the
presentation can vary [1, 2]. They initially appear on the
head, neck, trunk, and dependent areas [1]. The lesions then
spread to the distal limbs symmetrically [1]. The rash begins
as pruritic, erythematous macules that evolve into papules
and finally aggregate into plaques (Fig. 50.1) [1]. Pruritus is
a common complaint [1]. The mucous membranes are typi-
cally not involved.

Fig.50.1 Morbilliform drug eruption on the trunk of a Hispanic male

50.2.2 Drug Reaction with Eosinophilia
and Systemic Symptoms/Drug-Induced
Hypersensitivity Syndrome (DRESS/
DIHS)

This syndrome is characterized by the triad of fever, skin
eruption, and internal organ involvement [1, 4]. The mor-
phology of the actual rash is variable and the presentation
can include morbilliform rash, erythroderma, or pustules.
Also notable is an infiltrative, indurated edema that starts
in the face, upper extremities, and trunk and descends to
the lower extremities [4]. The prodrome mimics a viral
upper respiratory infection with associated symptoms of
fever, malaise, and pharyngitis before onset of the rash [1,
4]. The lymph nodes, liver, heart, lungs, kidneys, and bone
marrow can be affected [1, 4]. Patients develop atypical
lymphocytosis with neutrophilia early in the disease with
eosinophilia occurring later [1, 4]. Other hematologic
abnormalities include agranulocytosis, thrombocytopenia,
and hemolytic or aplastic anemia [1, 4] (Figs. 50.2, 50.3,
50.4, 50.5, and 50.6).

Fig. 50.2 Erythema, scale, edema, and lymphadenopathy due to
DRESS in an AA male
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Fig.50.3 Erythematous plaques on the arm due to DRESS in an AA
male

Fig.50.5 Erythema, edema, and erosions on the trunk of an AA male
with DRESS

Fig.50.6 Exfoliative form of DRESS in a Hispanic male

Fig.50.4 Scale and erythema of the face in an AA patient with eryth-
roderma due to DRESS
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50.2.3 Acute Generalized Exanthematous
Pustulosis (AGEP)

This drug eruption is characterized by fever and generalized,
burning, or pruritic erythema followed by widespread pus-
tules often described as “lakes of pus.” [1] Edema of the face,
purpura of the legs, vesicles, target lesions, and mucosal ero-
sions may also be seen [1]. Patients have elevated neutrophil
counts above 7.0x 10%/L and, in a third of cases, eosinophilia
may be present [1].

50.2.4 Fixed Drug Eruptions

These are the second most common type of drug eruption,
characterized by a solitary or multiple well-demarcated
lesions that can occur anywhere on the body including the
oral and genital mucosa [1]. The color can vary from red to
red-brown, gray, blue, or violaceous [1]. Hyperpigmentation
follows resolution of the skin lesions, particularly in patients
with skin of color [1]. A nonpigmenting type can also occur
at resolution which is associated with pseudoephedrine use
[5]. There is a generalized bullous fixed eruption that can
present with bullae, erosions, and dusky red patches and can
mimic SJS/TEN [6] (Figs. 50.7, 50.8, and 50.9).

p

Fig.50.7 Fixed drug eruption on the neck of a Hispanic boy

Fig.50.8 Fixed drug eruption on the hand of an AA female

Fig.50.9 Bullous fixed drug eruption on the abdomen of an AA male
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50.2.5 Stevens-Johnson Syndrome/Toxic
Epidermal Necrolysis (SJS/TEN)

A dermatologic emergency, this eruption is characterized by
widespread erythematous, dusky macules and flat atypical
target-like lesions. Flaccid bullae with a positive Nikolsky
sign, skin erosions revealing pink and erythematous dermis,
and painful inflammation and ulceration of the oral cavity
occur over a period of 1 day to 2 weeks [7]. The percentage
of body surface area (BSA) affected determines classifica-
tion as SJS (<10 %), SJS/TEN overlap (10-30 %), or TEN
(>30 %) [1, 7]. TEN with spots is classified as epidermal
detachment (erosions, bullae, or Nikolsky-positive skin) of
>30 % BSA with the presence of dusky macules or atypical
target lesions. TEN without spots may present with general-
ized erythema, tender skin, and detachment of >10 % BSA
but no purpuric or atypical targetoid macules and subse-
quently progression to sloughing of large epidermal sheets
over >30 % BSA [7]. Eighty percent of cases of TEN also
involve mucosal surfaces including oral, conjunctival, oro-
pharyngeal, or genitourinary epithelia [1, 7]. Involvement of
the entire gastrointestinal tract has also been reported [7].
Pulmonary dysfunction may occur in 25 % of cases and
include hypoxemia, dyspnea, and bronchial mucosa slough-
ing [7]. Patients may also have renal and liver function test
abnormalities including microalbuminuria, enzymuria, and
elevated liver enzymes [7]. Anemia, leukopenia, and hepati-
tis are commonly seen [7]. Hypoalbuminuria, hyponatremia,
encephalopathy, and myocarditis may be present [7]
(Figs. 50.10, 50.11, 50.12, 50.13, 50.14, and 50.15).

Fig. 50.10 Target lesions with dusky centers on the thigh of an AA
female with SIS

Fig. 50.11 Erosions of the lips, eyelids, and conjunctivae in an AA
male with SJS (Courtesy Dr. Chauncey McHargue)

Fig.50.12 Erosions of the lips and papules on the face in a Hispanic
female with Stevens-Johnson syndrome
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Fig.50.13 Flaccid bullae on the trunk due to TEN in a Hispanic male

Fig.50.15 Erosions of the face and neck due to TEN in an AA female

Fig.50.14 Erosions of the thigh due to TEN in an AA male
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50.3 Natural History and Prognosis
50.3.1 Morbilliform Drug Eruption

The eruption begins 5—-14 days after starting the offending
drug with complete resolution of symptoms in 1-2 weeks
[1]. The classic history is the patient with mononucleosis
who develops a measles-like rash after using penicillin.
This disorder is most commonly due to penicillin, with
aminopenicillins causing eruption rates that approach
100 % in mononucleosis patients [1]. Cephalosporins,
sulfonamide antibiotics, antiepileptic agents, and allopu-
rinol are also common causes of morbilliform eruptions
and not usually related to a viral infection like mononu-
cleosis [8].

50.3.2 DRESS/DIHS

The cutaneous eruption and internal organ involvement in
patients with DRESS/DIHS occur shortly after the URI-like
prodrome. This disorder is notable for its long latency period
ranging from 2 to 6 weeks after drug initiation [1]. Drugs
associated with this disorder include the aromatic anticon-
vulsants (e.g., carbamazepine, phenobarbital, phenytoin),
sulfonamide antibiotics, dapsone, trimethoprim, minocy-
cline, abacavir, and allopurinol [4, 9]. This eruption is a life-
threatening disorder with a mortality rate of 10 % [4, 9]. It
may take weeks or even months to recover with intermittent
recurrence of symptoms before full recovery [4, 9, 10].
Long-term sequelae include autoimmune phenomenon such
as autoimmune thyroiditis, type I diabetes, and hemolytic
anemia [4, 11].

50.3.3 AGEP

The interval time between drug use and onset of skin
lesions in patients with AGEP is 2-3 days [1]. Antibiotics,
especially penicillins and macrolides, are the most com-
mon offending agents. The rash begins in skin creases and
sometimes the face and progresses into generalized pain-
ful or pruritic erythema within 24 h. Subsequently non-
follicular-based superficial pustules appear within these
areas of erythema [1]. Pustules may coalesce and form
“lakes of pus.” The rash typically resolves in 10—15 days
and may leave collarettes of scale. The mortality rate is
1-2 % [1].

50.3.4 Fixed Drug Eruptions

With the initial fixed drug eruption, a delay of 1-2 weeks
may occur from the first exposure to the drug to the develop-
ment of skin lesions [1]. Commonly associated drugs include
sulfonamides, tetracyclines, NSAIDs, barbiturates, and car-
bamazepine [1, 8]. Lesions may persist from days to weeks
and then fade slowly to residual oval, hyperpigmented
patches that fade over weeks to months [1]. Subsequent reex-
posure to the medication results in a recurrence of previous
lesions, with new inflammation occurring within 30 min to
hours [1]. The reactivation of old lesions also may be associ-
ated with the development of new lesions at other sites. The
generalized fixed bullous variant can be quite severe and
mimic TEN with epidermal losses over 30 % BSA. A recent
study reported a mortality rate of 22 % in generalized bullous
fixed drug eruptions, especially in older patients [6, 12].

50.3.5 SJS/TEN

A prodrome of nausea, vomiting, diarrhea, headache, cough,
sore throat, myalgias, and arthralgias can precede the rash by
up to 2 weeks [1]. Mean time of rash onset after drug initia-
tion ranges from 6 days to 2 weeks [7]. The vast majority of
SJS/TEN cases are related to drug hypersensitivity followed
by infections, including measles-mumps-rubella vaccination,
dengue virus, Mycoplasma pneumoniae, and cytomegalovi-
rus [7]. Drugs with a high risk of causing SJS/TEN include
nevirapine, lamotrigine, carbamazepine, phenytoin, pheno-
barbital, sulfonamides, allopurinol, NSAIDs, aminopenicil-
lins, cephalosporins, and quinolones [7]. The acute phase of
TEN lasts from 8 to 12 days and is characterized by fevers,
skin eruption, and mucosal lesions [1]. Reepithelialization
can take up to one month with pressure sites and mucosal
lesions requiring more time to heal [1]. Hyperpigmentation
and hypopigmentation may take years to resolve and nail or
hair loss may be permanent [7]. Dry eye syndrome, vision
loss, phimosis, vaginal synechiae, dry mouth, gingival and
periodontal disease, esophageal strictures, and chronic
obstructive lung disease can be a long-term sequelae [1, 7].
The SCORTEN index can measure risk of death based on
presence of age >40 years, concurrent malignancy, tachycar-
dia, percent epidermal detachment, elevated BUN, elevated
glucose, and low bicarbonate [13]. Calculated on the first hos-
pital day, one risk factor in SCORTEN scoring has a mortality
rate of 3.2 %, while 5 or more risk factors increases the risk
of death to over 90 % [13] (Table 50.1).
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Table 50.1 Clinical features, timing, and causative drugs for various drug eruptions

Timing of rash onset

Drug eruption Clinical features after drug initiation ~ Drugs
Morbilliform drug Generalized macules and papules that 5-14 days Aminopenicillins, cephalosporins, sulfonamide
eruption may aggregate into plaques antibiotics, antiepileptic agents, allopurinol

Appears initially on the head, neck,
and trunk and then spreads to the distal
limbs symmetrically

No mucous membrane involvement

DRESS Variable rash presentation 2-6 weeks Carbamazepine, phenobarbital, phenytoin,
Triad of fever, rash, internal organ sulfonamide antibiotics, dapsone, trimethoprim,
involvement minocycline, abacavir, allopurinol

Starts with edema of the face and upper
extremities with cephalocaudal descent
Early neutrophilia that evolves to
eosinophilia
AGEP Fever and generalized, pruritic erythema 2-3 days Penicillins and macrolide antibiotics
leading to widespread pustules described
as lakes of pus
Fixed drug eruptions  Solitary or multiple well-demarcated 1-2 weeks Carbamazepine, sulfonamides, tetracyclines,
lesions NSAIDs, barbiturates
Rare presentation with generalized
bullae, erosions, and dusky patches

SJS/TEN Widespread erythematous, dusky macules 6 days—4 weeks Nevirapine, lamotrigine, carbamazepine,
and flat, atypical targetoid lesions phenytoin, phenobarbital, sulfonamides,
Sloughing of the epidermis leaving allopurinol, NSAIDs, aminopenicillins,
exposed, pink dermis cephalosporins, quinolones

Bullae are Nikolsky positive.
Painful mucosal erosions
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50.4 Histopathologic Features

Drug reactions may show eosinophilic infiltration on
histology though this is not specific for drug eruptions [1, 14].

50.4.1 Morbilliform Drug Eruption

There is focal vacuolar interface dermatitis with scattered
necrotic keratinocytes at the dermoepidermal junction, der-
mal edema, and superficial perivascular lymphocytic infil-
trate with admixed eosinophils [14].

50.4.2 DRESS/DIHS

Histologic findings are nonspecific in biopsies taken from
patients with DRESS. Though the pattern can vary, the most
common finding is a perivascular lymphocytic infiltrate in
the papillary dermis with the possible presence of eosino-
phils and atypical lymphocytes [4].

50.4.3 AGEP

Histology may show spongiform subcorneal and/or
intraepidermal pustules, papillary dermal edema,
perivascular neutrophils and eosinophils, as well as leu-
kocytoclastic vasculitis [14]. Unlike acute pustular pso-
riasis, psoriasiform epidermal changes are typically
absent [14].

50.4.4 Fixed Drug Eruptions

There is basal hydropic degeneration, pigmentary inconti-
nence, upper epidermal keratinocyte necrosis, dermal edema,
vasodilation, and superficial and deep perivascular inflam-
mation [14].

50.4.5 SJS/TEN

This is characterized by full-thickness epidermal necrosis,
especially in later lesions [14]. Other late findings include
subepidermal detachment, intraepidermal clefts, and
intense inflammation [14]. Early lesions may show mild
superficial perivascular inflammation and edema, erythro-
cyte extravasation in the papillary dermis, and basal kera-
tinocyte necrosis [14].

50.5 Diagnosis and Differential Diagnosis

Drug rechallenge is helpful in demonstrating the association
between the offending drug and cutaneous eruption.
However, rechallenging is contraindicated in life-threatening
eruptions such as DRESS and SJS/TEN [1].

50.5.1 Morbilliform Drug Eruption

Because of the similarity in appearance to viral exanthems,
viral infections should be the main differential diagnosis [1].
A high fever with eosinophilia on the complete blood cell
count, and the presence of facial edema, suggests DRESS/
DIHS as the diagnosis [1].

50.5.2 DRESS/DIHS

As noted previously, the actual cutaneous eruption varies sig-
nificantly. Internal organ involvement will distinguish this from
other disorders on the differential. The RegiSCAR scoring sys-
tem may be helpful in determining the probability of a diagno-
sis of DRESS and is dependent on factors such as degree of
fever, enlarged lymph nodes, eosinophilia, atypical lympho-
cytes, skin involvement, organ involvement, time of resolution,
and the exclusion of other potential causes [4, 9]. Erythrodermic
presentations may mimic SJS/TEN, staphylococcal scalded
skin syndrome, or streptococcal toxic shock syndrome.

50.5.3 AGEP

As mentioned previously, the pustules of AGEP and pustular
psoriasis are morphologically similar, but the histology will
show the absence of psoriasiform changes in the former [14,
15]. Patch testing with the offending drug is often strongly
positive [1].

50.5.4 Fixed Drug Eruption

The differential diagnosis includes insect bites due to the
solitary and specific location of the lesions [1]. Blisters can
sometimes form in the center of lesions, mimicking SJS/
TEN or erythema multiforme [6]. Drug withdrawal and
rechallenge may be considered to help in diagnosis [1].
However, if the skin lesions were severe or generalized on
presentation such as in the generalized bullous type, rechal-
lenge is not recommended.
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50.5.5 SJS/TEN

Atypical presentations with targetoid lesions as described
previously can be mistaken for SIS/TEN. Erythema multi-
forme presents with typical three-zoned, raised target, and
targetoid lesions that tend to be acral in distribution [1]. SIS/
TEN lesions tend to be flat atypical targetoid lesions. Other
diagnoses that can mimic TEN include staphylococcal
scalded skin syndrome (SSSS), drug-induced linear IgA der-
matosis, acute graft-versus-host disease (GVHD), morbilli-
form drug eruption, AGEP, and DRESS [16]. SSSS does not
involve the mucous membranes, and erosions are limited to
the granular epidermis which can be seen clinically and on
biopsy [16]. Linear IgA dermatosis, usually following van-
comycin use, presents as tense bullae on urticarial plaques
arranged in a circular or herpetiform arrangement. Biopsy
for direct immunofluorescence will reveal IgA deposits in
the basement membrane region [16]. Acute GVHD with a
bullous presentation can involve the mucous membranes and
present histologically with full-thickness epidermal necrosis
which may make it difficult to distinguish from SJS/TEN
[16]. Clinical features such as acral to proximal spread, early
folliculocentric distribution, diarrhea, and bilirubin eleva-
tions can be helpful [SCHWARTZ2]. Morbilliform eruptions
do not involve the mucous membranes or full-thickness epi-
dermal necrosis on histology [16]. AGEP can present with
nonerosive mucous membrane changes and blisters, while
DRESS can have a bullous presentation with lip erosions, but
these latter lesions do not present with sloughing of epider-
mal sheets and histology will show absence of full-thickness
epidermal necrosis [16].

50.6 Treatment

In general, treatment of drug eruptions begins with stopping
the offending agent. If there are no alternative treatments and
the eruption is not life-threatening, such as in morbilliform
drug eruption, treating through with the offending drug with
control of symptoms may be an option.

50.6.1 Morbilliform Drug Eruption

Symptomatic treatment is the mainstay therapy in this disor-
der. The itching and rash can be treated with oral antihista-
mines and topical steroids [1]. While steroid therapy may
treat the pruritus, it does not shorten the duration of the skin
lesions.

50.6.2 DRESS/Drug Hypersensitivity
Syndrome

Systemic steroids may be started for severe internal organ
involvement as well as for the rash and constitutional symp-
toms. [1] A 4-6-week course of oral prednisone can be given
with a slow taper to prevent flares. If no improvement is
noted, intravenous methylprednisolone pulse therapy, cyclo-
sporine, or adjunctive IVIG therapy can be considered [17].
EuroSCAR has developed guidelines for the management of
severe DRESS syndrome specifying appropriate diagnostic
tests, treatments, and consultations [17].

50.6.3 AGEP

For patients with high fever or excessive pruritus, antipyret-
ics, topical steroids, or oral antihistamines may be used [1].
A 7-day course of systemic corticosteroids is also an option.

50.6.4 Fixed Drug Eruptions

Withdrawing the offending agent is the treatment of
choice [1]. For oral lesions, a mouthwash containing
anesthetic and soothing agents may provide symptom
relief. Similarly, viscous lidocaine can be used for genital
lesions.

50.6.5 SJS/TEN

Patients should be admitted to the intensive care unit, espe-
cially if >10 % BSA is affected, and treated with fluid
replacement, nutritional supplements, and wound care [1,
16]. Erythromycin and steroid eyedrops are helpful, but
avoid silver sulfadiazine topical antibiotics or eyedrops as
these can worsen SJS/TEN [1, 16]. Consult ophthalmology
to monitor for vision loss and urology or gynecology for uro-
genital complications [1]. Long-term dental follow-up will
also be needed [16]. Steroid therapy for SIS/TEN is a contro-
versial topic as different studies have shown conflicting
results [1, 16]. It is possible that once desquamation occurs,
steroid use can increase infection risk which may explain the
increased mortality in some studies. Studies evaluating the
role of IVIG have also demonstrated mixed results with no
consensus [16]. A meta-analysis initially found lower mor-
tality in high-dose IVIG-treated TEN patients but was then
found not to be statistically significant after correcting for



50 Drug Eruptions

3N

age, BSA, and delay of treatment [16]. Small studies on plas-
mapheresis have shown some benefit possibly due to removal
of proinflammatory cytokines [16]. Successful cases utiliz-
ing the TNF-a inhibitors infliximab and etanercept have
been reported [16]. Cyclosporine, a calcineurin inhibitor
which inhibits granulysin release from activated CD8+ cells,
shows promise, as studies have shown decreased skin lesion
progression with no increase in mortality or infection [16].
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epidemiology and etiology of, 243

histopathologic features of, 247

on leg, 244, 246

treatment of, 247
Dermatofibrosarcoma protuberans (DFSP)

bednar tumor, 270

clinical tentacle-like projections, 271

description of, 269

diagnosis and differential diagnosis of, 271

histopathology of, 270

incidence of, 269

on lower and mid-back, 269, 270

natural history and prognosis, 270

surgical excision, 271

treatment for, 271, 272
Dermatomyositis

antimalarials, 166

arthritis, 165

calcinosis cutis, 163, 164

cancer risk, 165

cardiac disease, 165

description of, 161

diagnosis and differential diagnosis of, 165

dilated nail capillaries, 163, 164

esophageal dysmotility, 165

Gottron’s papules and sign, 162, 164

heliotrope rash, 162, 163

interstitial lung disease, 165
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muscle weakness, 165
panniculitis, 163, 164
pathogenesis of, 162
poikilodermatous patch, 162, 163
prednisone treatment, 166
screening recommendations for, 166
shawl sign, 162, 163
tendon streaking, 162
topical therapy for, 165
Dermatophytoses
clinical features of, 190-193
diagnosis and differential diagnosis of, 193
epidemiology of, 190
etiology of, 189
histopathologic features of, 193
treatment for, 193-194
Dermatosis papulosa nigra (DPN)
differential diagnosis of, 247
epidemiology and etiology of, 243
histopathologic features of, 247
on temple and cheek, 244, 246
treatment of, 247
DESP. See Dermatofibrosarcoma protuberans (DFSP)
DIHS. See Drug-induced hypersensitivity syndrome (DIHS)
Dimorphic leprosy. See Borderline lepromatous (BL) leprosy
Discoid lupus erythematosus (DLE), 155-157
Dissecting cellulitis, 91
antibiotics usage, 93
description of, 89
differential diagnosis of, 93
epidemiology of, 89
with sinus tracts, 90, 92
treatment for, 93
DRESS. See Drug reaction with eosinophilia and systemic
symptoms (DRESS)
Drug eruptions, 301
AGEP (see Acute generalized exanthematous pustulosis (AGEP))
DIHS, 302-303, 307-310
DRESS, 302-303, 307-310
fixed drug eruption, 304, 309, 310
morbilliform rash (see Morbilliform drug eruption)
SJS, 305
TEN, 305, 306
treatment of, 310-311
Drug-induced hypersensitivity syndrome (DIHS)
clinical features of, 302
diagnosis and differential diagnosis of, 310
histopathologic features, 309
natural history and prognosis, 307, 308
treatment of, 310
Drug-induced pigmentation
clinical features of, 40-42
diagnosis and differential diagnosis of, 43
epidemiology of, 39
etiology of, 3940
histopathological features, 43
incidence of, 39
natural history and prognosis, 43
sun exposure in, 40
treatment for, 43
Drug reaction with eosinophilia and systemic symptoms (DRESS)
characterization of, 302
diagnosis and differential diagnosis of, 310
erythematous plaques, 302, 303
exfoliative form of, 302, 303
histopathologic features, 309

natural history and prognosis, 307, 308
scale and erythema, 302, 303
treatment of, 310

Dyshidrotic eczema, of hand, 103, 107

E
Ecthyma, 182-185. See also Impetigo
EDP. See Erythema dyschromicum perstans (EDP)
Electrodessication and curettage method

for BCC, 262

for SCC, 267
Eosinophilic folliculitis, of HIV, 232
Erysipelas, 183-184
Erythema dyschromicum perstans (EDP)

on abdomen, 34

on arms, 34, 36

on chest, 34, 36

clinical features of, 34-36

diagnosis and differential diagnosis of, 36

epidemiology of, 33

etiology for, 33

histopathological features of, 36

natural history and prognosis, 36

on neck, 34-36

treatment for, 37

on trunk, 34, 35
Erythema nodosum leprosum (ENL), 226
Erythematotelangiectatic rosacea (ETR), 74
Erythrodermic psoriasis, 133, 136
Exanthematous drug eruption. See Morbilliform drug eruption

F
FD. See Folliculitis decalvans (FD)
Filaggrin (FLG) gene mutations, 101-102
Finger test, 187
Fixed drug eruptions
clinical features of, 304
diagnosis and differential diagnosis of, 310
histopathologic features, 309
natural history and prognosis, 307, 308
treatment of, 310
Flat warts, 202-204
Flexural psoriasis. See Inverse psoriasis
Follicular degeneration syndrome. See Central centrifugal cicatricial
alopecia (CCCA)
Folliculitis, 184, 185
Folliculitis decalvans (FD)
description of, 89
differential diagnosis of, 93
epidemiology of, 89
histopathologic features of, 93
keloidal scarring, 90, 91
rifampin vasge, 93
of scalp with acne keloidalis nuchae, 90
treatment for, 93
tufted folliculitis, 90, 91
Folliculotropic mycosis fungoides, 280, 282, 283
Fringe sign, 97
Furuncles, 184, 185

G
GA. See Granuloma annulare (GA)
Generalized vitiligo. See Non-segmental vitiligo (NSV)
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Genital warts. See Condyloma acuminata
Geophilic dermatophytes, 189
Giant cell fibroblastoma, 270
Gilliam classification, of skin lesions, 153
Granuloma annulare (GA)
antibiotics for, 149
clinical variants of, 148
description of, 147
differential diagnosis of, 149
distribution of, 148
epidemiology of, 147
etiology of, 147
histopathologic features of, 149
treatment for, 149
Granulomatous rosacea, 74
Group A beta hemolytic Streptococci (GAS) ecthyma, 182
Guttate psoriasis, 133, 136

H
Hansen’s disease. See Leprosy
Herpes simplex virus (HSV) infection
clinical features of, 210-211
diagnosis and differential diagnosis of, 213
histopathological features of, 213
HIV-positive patients, 235
natural history and prognosis, 213
prevalence, 209
treatment for, 213
Herpes zoster
differential diagnosis for, 213
grouped vesicles on neck, 211
ophthalmicus, 211
oticus, 211
outbreaks, 209
treatment of, 213
unilateral vesicles on upper back, 211
Hidradenitis suppurativa (HS)
clinical features of, 78-79
description of, 77
diagnosis and differential diagnosis of, 79
epidemiology of, 77
etiology of, 77
Hurley staging system, 78-79
treatment for, 79
Highly active antiretroviral therapy (HAART)
eosinophilic folliculitis, 232
Kaposi’s sarcoma, 233
lipodystrophy, 238
papular pruritic eruption, of HIV, 232
Histoplasma capsulatum, 236
Histoplasmosis, 236, 237
Hoffmann disease. See Dissecting cellulitis
Hot comb alopecia. See Central centrifugal cicatricial alopecia
(CCCA)
HPV. See Human papillomavirus (HPV)
HS. See Hidradenitis suppurativa (HS)
Human immunodeficiency virus (HIV) infection
atopic dermatitis, 231
cutaneous manifestations, 230
cytomegalovirus, 236
eosinophilic folliculitis, 232
epidemiology of, 229-230
etiology of, 229
herpes simplex virus-2, 235
HPYV infections, 234

Kaposi’s sarcoma, 232-233
lipodystrophy, 238
opportunistic fungal infections, 236-237
oral candidiasis, 238
oral hairy leukoplakia, 238
papular pruritic eruption, 232
psoriasis, 231
seborrheic dermatitis, 230
varicella-zoster virus, 235
xerosis, 231
Human papillomavirus (HPV)
associated symptoms, 205
clinical features of
distribution and arrangement, 202
morphology of lesions, 202-205
diagnosis and differential diagnosis of, 206
epidemiology of, 201-202
etiology of, 202
histopathologic features, 205
HIV-positive patients, 234
natural history and prognosis, 205
risk factors, 201
systemic findings, 205
transmission of, 201
treatment for, 206-207
warts (see Warts, HPV)
Hurley staging system, in hidradenitis suppurativa, 78—79
Hydroquinone treatment, 37, 43, 59, 71
for melasma, 31
for post-inflammatory hyperpigmentation, 24
for vitiligo, 8

1
Idiopathic guttate hypomelanosis (IGH)
on calf, 18, 19
description of, 17
diagnosis and differential diagnosis of, 19
on dorsal forearm, 18, 19
etiology of, 17
incidence of, 17
on legs, 18, 19
on lower extremities, 18
melanin granule loss, in epidermal keratinocytes, 19
natural history and prognosis, 19
on shin, 18
treatment for, 19
on upper arm, 18
Impetigo
clinical features of, 179
diagnosis and differential diagnosis of, 180
epidemiology of, 177
etiology of, 178
histopathological features of, 180
natural history and prognosis, 180
treatment for, 180
Inactive morphea, 170-172
Indeterminate leprosy, 223-224
Infantile seborrheic dermatitis, 110
Inverse pityriasis rosea, 124, 125
Inverse psoriasis, 133, 136

J

Jopling’s type 1 reaction. See Reversal reaction, leprosy

Jopling’s type 2 reaction. See Erythema nodosum leprosum (ENL)
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K
Kaposi’s sarcoma, HIV infection, 232-233
Keloids
acne-induced keloids, 249, 250
bleomycin injections, 252
clinical features of, 250, 251
cryotherapy, 252
description of, 249
diagnosis and differential diagnosis of, 251
due to dog bites, 249, 250
5-fluorouracil injections, 252
histopathologic features of, 251
vs. hypertrophic scars, 251
incidence of, 249
interferon injections, 252
intralesional corticosteroids, 252
laser therapy, 252
natural history and prognosis, 251
pressure therapy, 252
prevalence of, 249
radiation therapy, 252
silicone gel, 252
surgical excision, 252
Keratoacanthoma, 264, 266
Koebner phenomenon, 4, 5
in lichen planus, 116, 118
psoriasis, 133, 137

L
Laser therapy
for AKN, 258
for dermatosis papulosa nigra, 247
for granuloma annulare, 149
keloids, 252
for lentigines, 58—59
for PFB, 83
for rosacea, 76
Latapi’s lepromatosis, 224
Lentigines
on back, 56, 58
budding group, 58
on calf, 56, 57
on cheek, 56, 57
description of, 55
diagnosis and differential diagnosis of, 58
on dorsal hand and fingers, 56, 57
of face, 56
flattened epidermis group, 58
on forehead, 56, 57
histopathologic features of, 58
hyperpigmentation of, 55
laser treatments for, 58—-59
LEOPARD syndrome, 56
natural history and prognosis, 58
Noonan syndrome, 56, 58
Peutz-Jeghers syndrome, 56
prevalence of, 55
on temple, 56
Lentigo maligna, 276
LEOPARD syndrome, 56
Lepromatous leprosy (LL), 223-225
Leprosy
borderline lepromatous leprosy, 223, 224
borderline leprosy, 223, 224
borderline tuberculoid leprosy, 223

clofazimine medication, 225
dapsone medication, 225
diagnosis and differential diagnosis of, 225
epidemiology of, 221
erythema nodosum leprosum, 226
histopathologic features of, 225
indeterminate leprosy, 223-224
Latapi’s lepromatosis, 224
lepromatous leprosy, 223-225
Lucio’s phenomenon reaction, 226
management of, 226-227
M. leprae, 221
pure neuritic leprosy, 224
reversal reaction, 226
rifampin medication, 225
tuberculoid leprosy, 222, 223
Leukotrichia, 6
Lichen nitidus (LN), 120-121
Lichen planopilaris, of scalp, 116, 119
Lichen planus (LP)
of axilla, 116
of back, 116, 117
of buccal mucosa, 116-118
description of, 115
diagnosis and differential diagnosis of, 116, 119
etiology of, 115
genital and oral lesions of, 116, 119
histopathologic features of, 116, 119
Koebner phenomenon, 116, 118
of lips, 116, 117
of lower trunk and genital region, 116
natural history and prognosis, 116, 119
primary lesions of, 116, 119
T-cell-mediated immunological reaction, 115
of tongue, 116, 117
treatment for, 116, 119
of upper arm, 116
of wrist, 116, 118

Lichen planus pigmentosus (LPP) vs. erythema dyschromicum

perstans, 36
Lichen simplex chronicus, PIH, 22, 24
Lichen striatus, 121-122
post-inflammatory hypopigmentation, 10, 11
Linear morphea, 170, 171
Lipodystrophy, 238
Localized systemic sclerosis. See Morphea
Longitudinal melanonychia. See Melanonychia striata
Lucio’s phenomenon reaction, 226
Lupus erythematosus (LE)
cutaneous (see Cutaneous lupus erythematosus (CLE))
Gilliam classification of skin lesions, 153
Lupus erythematosus tumidus (LET), 155, 158
Lupus panniculitis, 155, 157
Lupus pernio, 142, 144
Lymphomatoid papulosis, 129-130

M
Malassezia globosa, 189
Mask of pregnancy. See Melasma
Melanoma
acral, 274, 275
Breslow level, 276
clinical features of, 274, 275
diagnosis and differential diagnosis of, 276
histopathological features of, 276
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Melanoma (cont.)
incidence of, 273
natural history and prognosis, 276
positive Hutchinson’s sign, 274, 275
risk factors, 273
subungual, 274, 275
treatment for, 277
Melanonychia striata
with associated psoriatic nail changes, 64
causes of, 63
clinical features of, 62—63
darkly pigmented bands, 62
differential diagnosis of, 63
of great toe, 61
histopathologic features of, 63
incidence of, 61
variegated pigmented bands, 62, 63
wide light brown pigmented bands, 62, 63
Melasma
of cheek, 28, 29
diagnosis and differential diagnosis of, 30
epidermal and dermal form of, 30
of forehead, 28, 29
histopathological patterns, 30
natural history and prognosis, 30
prevalence of, 27
risk factors, 27
topical combination therapies, 31
treatment options for, 31
of upper lip and mandibular region, 28, 29
Microsporum canis, 195, 196
Mixed morphea, 170
Moccasin-type tinea pedis, 190, 191
Mohs micrographic surgery
for BCC, 262
for DFSP, 271
for SCC, 267
Morbilliform drug eruption
clinical features of, 302
diagnosis and differential diagnosis of, 309
histopathologic features, 309
natural history and prognosis, 307, 308
treatment of, 310
Morphea
circumscribed and generalized, 170
coalescent plaque morphea, 170
diagnosis and differential diagnosis of, 173
histopathologic features of, 173
inactive morphea, 170-172
incidence of, 169
limb-length discrepancy, 172
linear morphea, 170, 171
mixed morphea, 170
natural history and prognosis, 172
pansclerotic morphea, 170
treatment for, 173
Morpheaform basal cell carcinoma, 260, 261
Multibacillary leprosy, 225
Mupirocin ointment
ecthyma, 183
folliculitis, furuncles, and carbuncles, 185
impetigo, 180
Mycobacterium leprae, 221
Mycosis fungoides
CTCL
diagnosis and differential diagnosis of, 283
folliculotropic, 280, 282, 283

histopathological features of, 283
hypopigmented, 280, 282
patch stage, 280
plaque stage, 280, 281
tumor stage, 280, 281
hypopigmented, 10
post-inflammatory hyperpigmentation, 22, 23

N
Nail psoriasis, 133, 137
Nail unit melanoma, 64
Necrotizing fasciitis (NF)
clinical features of, 187
differential diagnosis of, 187
epidemiology of, 186
etiology of, 186
finger test, 187
risk factors for, 186
treatment for, 187
Nikolsky sign, 182
Nodular basal cell carcinoma, 260, 262
Nodulocystic acne, 68, 71
Non-segmental vitiligo (NSV), 4
Non-treponemal tests, for syphilis, 218
Noonan syndrome, 56, 58

(0]

Ocular rosacea, 74

Onychomycosis. See Tinea unguium
Opportunistic fungal infections, 236-237
Oral antibiotics, for acne, 71

Oral candidiasis, 238

Oral erythromycin, for pityriasis rosea, 125
Oral hairy leukoplakia (OHL), 238

Oral minocycline, for CRP, 47

P

Palmoplantar psoriasis, 133

Pansclerotic morphea, 170

Papular eczema, 103-105

Papular pruritic eruption, of HIV, 232
Papulopustular rosacea, 74

Paucibacillary leprosy, 225

Pemphigus vulgaris, PIH, 22

Penicillin treatment, for erysipelas, 184
Penile squamous cell carcinoma, 264, 265

Perifolliculitis capitis abscedens et suffodiens. See Dissecting

cellulitis
Peutz-Jeghers syndrome, 56
PFB. See Pseudofolliculitis barbae (PFB)
Phototherapy

with narrowband ultraviolet B (NBUVB), for vitiligo, 7

pityriasis lichenoides chronica, 130

with psoralen and ultraviolet A radiation (PUVA),

for vitiligo, 7

psoriasis, 138
Phymatous rosacea, 74
Pigmented basal cell carcinoma, 260-262
Pigmented Bowen’s disease, 264, 266
Pityriasis alba

clinical features of, 14

description of, 13

diagnosis and differential diagnosis of, 14

on face and arm, 14
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histopathological features of, 14
natural history and prognosis, 14
treatment for, 15
Pityriasis lichenoides chronica (PLC)
diagnosis and differential diagnosis of, 129-130
of dorsal hand and knee, 128
epidemiology of, 127
etiology of, 127
of face and legs, 128, 129
histopathology of, 129
morphology of lesions, 129
natural history and prognosis, 129
treatment for, 130
of upper arm and forearm, 128
Pityriasis rosea (PR)
clinical features of, 124, 125
description of, 123
differential diagnosis of, 125
epidemiology of, 123
on face, 124, 125
herald patch of, 124
histopathologic features of, 125
inverse, 124, 125
on neck, 124
on proximal arm, 124
on shoulder, 124
treatment for, 125
Pityriasis versicolor. See Tinea versicolor
Plane warts. See Flat warts
PLC. See Pityriasis lichenoides chronica (PLC)
PMLE. See Polymorphic light eruption (PMLE)

Polymerase chain reaction (PCR), for tinea capitis, 198

Polymorphic light eruption (PMLE), 287-288
Popliteal fossa, 103
Post-inflammatory hyperpigmentation (PIH)
acne vulgaris, 68, 69
after burn, 22, 23
after drug eruption, 22, 23
after urticarial vasculitis, 22, 23
clinical features of, 22-24
diagnosis and differential diagnosis of, 24
from EKG, 22, 23
epidemiological studies, 21
etiology of, 21
histopathological features of, 24
natural history and prognosis, 24
treatments for, 24
Post-inflammatory hypopigmentation
description of, 9
diagnosis of, 11
differential diagnosis of, 12
histopathological features, 11
hypopigmented mycosis fungoides, 10
from lichen striatus, 10, 11
natural history and prognosis, 11
of psoriasis, 10
sarcoidosis, 10
from seborrheic dermatitis, 10
skin grafting, 12
treatment of, 12
Pressure therapy, for keloids, 252
Primary syphilis, 215-219
Pseudofolliculitis barbae (PFB)
clinical features of, 82
description of, 81
development of, 83
epidemiology of, 81

erythematous follicular papules, 82
treatment for, 83
Psoriasis
associated symptoms, 133
chronic plaque psoriasis, 133, 134
description of, 131
diagnosis and differential diagnosis of, 138
environmental factors, 131
epidemiology of, 131
erythrodermic psoriasis, 133, 136
genetic influence on, 131-132
guttate psoriasis, 133, 136
histopathological features of, 138
HIV positive patients, 231
HLA-Cw6 allele, 132
inverse/flexural psoriasis, 133, 136
Koebner phenomenon, 133, 137
nail psoriasis, 133, 137
natural history and prognosis, 138
palmoplantar psoriasis, 133
post-inflammatory hypopigmentation of, 10
prevalence of, 131
pustular psoriasis, 133
scalp psoriasis, 133, 136
systemic findings, 133
treatment for, 138
Pure neuritic leprosy (PNL), 224
Pustular psoriasis, 133

R
Ramsay-Hunt syndrome, 211, 212
Reversal reaction, leprosy, 226
Rhinophyma, 74, 75
Rifampin, for folliculitis decalvans, 93
Rosacea
description of, 73
diagnosis and differential diagnosis of, 76
erythematotelangiectatic rosacea, 74
etiology of, 73
granulomatous rosacea, 74
histopathological features of, 76
laser therapy for, 76
natural history and prognosis, 76
ocular rosacea, 74
papulopustular rosacea, 74
phymatous rosacea, 74
prevalence of, 73
rhinophyma, 74, 75
treatment for, 76

S

Sarcoidosis
on cheek, 142
diagnosis of, 145
epidemiology of, 141
erythema nodosum, 142
etiology of, 141
on face, 142, 143
of left upper arm, 142, 145
on lower beard region, 142, 144
lupus pernio, 142, 144
on neck, 142, 143
on nose, 142, 144
post-inflammatory hypopigmentation, 10
treatment of, 145
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Scalp psoriasis, 133, 136
SCC. See Squamous cell carcinoma (SCC)
SCLE. See Subacute cutaneous lupus erythematosus (SCLE)
Scleroderma. See Systemic sclerosis (SSc)
SCORTEN index, 307
Seborrheic dermatitis (SD)
adult, 110
along frontal hairline, 110, 111
ciclopirox and miconazole treatment, 113
description of, 109
differential diagnosis of, 113
of face, 110-112
of forehead, 110-112
histopathology of, 113
HIV positive patients, 230
incidence of, 110
infantile SD, 110
Malassezia yeast, 109
post-inflammatory hypopigmentation, 10
of scalp, 110, 111
topical corticosteroids for, 113
Seborrheic keratoses (SKs)
on back, 244
on cheek, 244, 245
differential diagnosis of, 247
epidemiology and etiology of, 243
on face, 244
histopathologic features of, 247
on temple and forehead, 244, 245
treatment of, 247
on trunk, 244
Secondary syphilis
IM benzathine penicillin G, 219
incidence of, 215
natural history and prognosis, 218
patients with HIV, 217, 218
symptoms of, 216
Segmental vitiligo (SV), 4, 5
Sézary syndrome, 280, 282
Shawl sign, 162, 163
Shingles. See Herpes zoster
Silicone gel treatment, for keloids, 252
SJS. See Stevens-Johnson syndrome (SJS)
Skin grafting, for post-inflammatory hypopigmentation, 12
Squamous cell carcinoma (SCC)
clinical features of, 264-266
diagnosis and differential diagnosis of, 267
epidemiology of, 263
etiology of, 264
histopathological features of, 267
natural history and prognosis, 266
risk factors for, 264
treatment options for, 267
Staphylococcal scalded skin syndrome (SSSS)
clinical features of, 181
diagnosis and differential diagnosis of, 182
epidemiology of, 180
etiology of, 180
histopathological features of, 182
natural history and prognosis, 182
treatment for, 182
Staphylococcus aureus
atopic dermatitis, 102, 106
cellulitis, 185
ecthyma, 182
folliculitis decalvans, 89
SSSS, 180

Stevens-Johnson syndrome (SJS)
clinical features of, 305
diagnosis and differential diagnosis of, 310
histopathologic features, 309
treatment of, 310-311
Streptococcus pyogenes
erysipelas, 183
impetigo, 178
Subacute cutaneous lupus erythematosus
(SCLE), 155
Subungual melanoma, ABCDEEF guidelines for, 64
Superficial basal cell carcinoma, 260262
Superficial fungal infection
cutaneous candidiasis, 191
dermatophytoses (see Dermatophytoses)
tinea versicolor (see Tinea versicolor)
Syphilis
chancre, 216
description of, 215
diagnosis and differential diagnosis of, 218
histopathologic features of, 218
mucous patches, 216
natural history and prognosis, 218
papules, 216
scaly papules, 216, 217
scaly pigmented plaques, 216
thin scaly plaques, 216, 217
T. pallidum, 215
treatment for, 219
ulcerative lesions, 217, 218
Systemic sclerosis (SSc)
clinical features of, 167-168
description of, 167
diagnosis and differential diagnosis of, 169
histopathologic features of, 169
incidence of, 167
natural history and prognosis, 169
pathogenesis of, 167
treatment for, 169

T

TEN. See Toxic epidermal necrolysis (TEN)

Tendon streaking, 162

Tertiary syphilis, 218

Tinea capitis, 189, 191, 193
diagnosis and differential diagnosis of, 198
gray patch tinea capitis, 196
griseofulvin and terbinafin, 199
histopathological features of, 198
incidence of, 195
kerion, 196, 197
with lymphadenopathy, 198
M. canis, 195, 196
moth-eaten tinea capitis, 196, 197
natural history and prognosis, 198
pustular tinea capitis, 196, 197
treatment with oral antifungals, 199

Tinea corporis, 189
antifungal treatment for, 193, 194
clinical features of, 190, 191
epidemiology of, 190
T. rubrum, 190

Tinea cruris, 190, 192, 193

Tinea faciei, 190, 191

Tinea manuum, 190

Tinea pedis, 189
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clinical presentation of, 190, 191
epidemiology of, 190
potassium hydroxide test, 193
topical antifungal agents, 193
T. rubrum, 190
Tinea unguium, 189
epidemiology of, 190
toenail involvement, 190, 192
Tinea versicolor
antifungal treatments for, 194
clinical features of, 191-193
epidemiology of, 190
etiology of, 189
hypopigmentation of, 193
M. globosa, 189
Topical calcineurin inhibitors (TCIs), 107-108
for seborrheic dermatitis, 113
Topical corticosteroids
for atopic dermatitis, 107
for CAD, 293
for dermatomyositis, 165
for PFB, 83
for seborrheic dermatitis, 113
for vitiligo, 7, 8
Topical retinoids
for acne, 71
for PFB, 83
Toxic epidermal necrolysis (TEN)
clinical features of, 305
diagnosis and differential diagnosis of, 310
histopathologic features, 309
natural history and prognosis, 307, 308
treatment of, 310-311
Traction alopecia (TA)
description of, 95
differential diagnosis for, 98
epidemiology of, 96
fringe sign of, 97
histopathologic features of, 98
with pustules on scalp, 95, 96
treatment for, 98
Trauma-induced melanonychia, on fifth toe, 61, 62
Treponema pallidum, 215
Trichophyton rubrum, 190
Trichrome vitiligo, 4, 5
Tuberculoid leprosy, 222, 223
Two-foot one-hand syndrome, 190

U
Urticarial vasculitis, PIH, 22, 23
UVB phototherapy, for pityriasis rosea, 125

A\

Varicella zoster virus (VZV) infection
clinical features of, 211, 212
diagnosis and differential diagnosis of, 213
histopathological features of, 213
in HIV patients, 235
natural history and prognosis, 213
reactivation of, 209
treatment for, 213

Verneuil’s disease. See Hidradenitis suppurativa (HS)

Vitiligo
bilateral vitiligo, 4, 6
clinical features of, 4-6
diagnosis of, 7
differential diagnosis for, 7
histopathological features, 7
natural history and prognosis, 7
non-segmental vitiligo, 4
prevalence of, 3
psychological impact of, 3
segmental vitiligo, 4, 5
treatment options for, 7-8
trichrome vitiligo, 4, 5

W
Warts, HPV
common warts
on elbow, 202
epidemiology of, 201
on forehead, 202, 203
condyloma acuminata, 202-204, 206
flat warts, 202-204
incidence of, 201
plantar warts, 202, 204-206
Wood’s lamp examination
melasma, 30
post-inflammatory hyperpigmentation, 22
tinea cruris, 193

X
Xerosis, patients with HIV infection, 231

y/
Zoophilic dermatophytes, 189
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