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Sarcoidosis is a common systemic, noncaseating granulomatous disease of unknown etiology. The
development of sarcoidosis has been associated with a number of environmental factors and genes.
Cutaneous sarcoidosis, the ‘‘great imitator,’’ can baffle clinicians because of its diverse manifestations and its
ability to resemble both common and rare cutaneous diseases. Depending on the type, location, and
distribution of the lesions, treatment can prevent functional impairment, symptomatic distress, scarring, and
disfigurement. Numerous therapeutic options are available for the treatment of cutaneous sarcoidosis, but
there are few well designed trials to guide practitioners on evidence-based, best practice management. In
part I, we review the current knowledge and advances in the epidemiology, etiology, pathogenesis, and
genetics of sarcoidosis, discuss the heterogeneous manifestations of cutaneous sarcoidosis, and provide a
guide for treatment of cutaneous sarcoidosis. ( J Am Acad Dermatol 2012;66:699.e1-18.)

EPIDEMIOLOGY
Sarcoidosis is a multiorgan disease that is charKey points
acterized by the presence of noncaseating granulod African Americans and women have higher
mas. While numerous organs may be involved, the
rates of sarcoidosis
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initial disease manifestation in nearly one third of
The onset of sarcoidosis peaks during the third and
these.8 However, because sarcoidosis is a multifourth decade of life in the general population12 and
organ disease, cutaneous involvement usually does
during the fourth decade of life in African
not occur in isolation. Pulmonary involvement
Americans.16 The incidence is higher in women
occurs in 90% to 95% of cases.9,10 Therefore,
than in men.17 In Scandinavian and Japanese women,
patients with cutaneous sarcoidosis require an
there is a bimodal age of onset, with peaks at 25 to 29
evaluation of symptoms that may be caused by
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erythema nodosum
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interleukin
tumor necrosis factorealfa

and 25 to 39 and 50 to 69 years of age in Japanese
women.19,20
The phenotypic expression of sarcoidosis varies
between races and ethnicities.21 Compared to
whites, African Americans have a more severe and
rapidly progressive disease course.12,22 In the United
States, African Americans develop extrathoracic organ involvement more often than whites (x2 = 24.32;
P \ .001).10 Chronic skin lesions, such as lupus
pernio, plaques, nodules, and nail dystrophy, are
also more common in African Americans.23 About
half of Japanese patients present with ocular involvement,23 in contrast to only 10% of sarcoidosis patients from other ethnic groups. Japanese patients
also have the highest rate of cardiac sarcoidosis,
which is the leading cause of disease mortality in this
population.23 Scandinavians present with erythema
nodosum (EN) more often than any other group.23

PATHOGENESIS, ETIOLOGY, AND
GENETICS
Key points
d

d

d

d

d

Sarcoidosis is characterized by noncaseating
granulomas within the involved organs
Granulomas resolve in 60% of sarcoidosis
cases; however, the disease progresses to
fibrosis in some patients
The complex interaction between antigens,
genetic factors, and the immune response is
believed to influence host susceptibility to
sarcoidosis
The etiology remains unknown, but environmental exposures and infectious agents have
been suspected
Studies of human leukocyte antigen genes
and other genes, many of which are involved
in the induction of immune responses, have
been associated with variations in sarcoidosis susceptibility and prognosis

The classic pathologic finding of sarcoidosis is a
noncaseating granuloma consisting of centrally organized collections of macrophages and epithelioid
cells encircled by lymphocytes. Extrinsic antigens
potentially trigger a dysregulated type 1 helper T cell
immune response that generates the formation
of noncaseating granulomas. In more than 60%

Table I. Etiologic agents associated with
sarcoidosis
Environmental and
occupational

Mildew
Mold
Insecticides
Combustible wood
Firefighting
Building materials
Industrial organic dusts

Infectious

Mycobacteria
Propionibacterium acnes
Viruses (herpes, Coxsackie B,
cytomegalovirus, retrovirus,
and EpsteineBarr)
Borrelia burgdorferi
Mycoplasma
Chlamydia

of patients with sarcoidosis, the granulomatous
changes resolve without residua within 2 to 5 years.24
However, the disease is chronic or progresses to
fibrosis in 10% to 30% of cases.25 The development of
fibrosis causes permanent tissue damage, whereas
granulomatous inflammation without fibrosis is potentially reversible. Factors that trigger the formation
of fibrosis in sarcoidosis are poorly understood.
Although the immunopathogenesis of sarcoidosis
remains unknown, an interplay between extrinsic
antigens and an individual’s immunogenetic response is believed to trigger the development and
progression of the disease.26,27 The putative antigen(s) is unknown, but may be derived from a
persistent infectious organism or an agent associated
with an environmental or occupational exposure
(Table I).1,3,24-26,28-30 Mycobacteria have long been
implicated as etiologic agents. Using sensitive laboratory techniques, investigators have detected mycobacteria in sarcoid lesions but not in nonsarcoid
control tissue,2,31,32 and recent studies support a role
for mycobacteria in at least some cases of sarcoidosis.1 Many other infectious and noninfectious exposures have been associated with the disease. It may
be that numerous antigens may cause sarcoidosis
depending on the individual’s immune constitution.
This may account for the protean manifestations and
spectrum of the disease severity. Other infectious
agents that have been associated with sarcoidosis in
previous reports include Proprionibacterium acnes,
EpsteineBarr virus, and herpesvirus.26 Reported
noninfectious exposures associated with sarcoidosis
have included World Trade Center disaster dust,33
metals, combustible wood products, and moldy
environments.3,24,28,29
The initial step in the formation of a sarcoidal
granuloma is the recognition and phagocytosis of a
putative agent by an antigen-presenting cell (APC).
The presentation of nondegradable, immunogenic
particles by the APC to a CD41 T cell elicits a cellular
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Table II. Cutaneous sarcoidosis
Variants of cutaneous
sarcoidosis

Frequency

Association with systemic sarcoidosis*

Papular

Very common Acute form of sarcoidosis (hilar lymphadenopathy, acute uveitis, and peripheral lymph
node enlargement) that often disappears within 2 years5,51
Plaque
Very common Chronic disease course46,51 and more systemic extrathoracic involvement5
Lupus pernio
Common
Often found in patients with chronic progressive systemic sarcoidosis with both
severe pulmonary and extrathoracic involvement51,56,78,156
Psoriasiform
Uncommon
Annular
Uncommon
Lichenoid
Rare
Most frequently reported in young children who presented with eye and joint
complications and no respiratory involvement157,158
Photodistributed
Rare
Verrucous
Rare
Reports in patients with systemic involvement, particularly significant pulmonary
disease159
Ichthyosiform
Rare
In one study, 95% of patients with ichthyosiform sarcoidosis developed systemic
disease60,160
Lymphedematous
Rare
Subcutaneous
Common
Increased incidence of systemic involvement has been shown in a number of
studies5,73,74,161
Tumoral
Rare
Scar
Common
Controversial reports have suggested an increased incidence of systemic involvement
(pulmonary involvement, bone cysts, lymphadenopathy, uveitis, and parotid
enlargement),79 while others have reported isolated cutaneous disease80
Atrophic
Uncommon
Ulcerative
Uncommon
Associated with sarcoidal involvement of multiple organs68
Hypopigmented
Uncommon
Erythrodermic
Rare
Case reports have been in individuals with systemic disease. Symptoms such as fever,
weight loss, arthralgias, uveitis, and dyspnea have been reported162
Angiolupoid
Uncommon
Sarcoidal alopecia
Rare
In the documented cases, almost all patients have evidence of systemic disease163
Polymorphous
Rare
Frequently associated with multisystemic sarcoidosis70
Nail
Rare
Associated with chronic sarcoidosis164
Mucousal
Uncommon
Erythema nodosum Very common Acute and benign disease, likely to have a favorable prognosis with [80% complete
resolution within 2 years88
*The relationship between a specific cutaneous lesion and systemic sarcoidosis is not fully understood. However, associations between
specific lesions and various organ involvement or disease course have been suggested.

immune response with secretion of cytokines (tumor
necrosis factorealfa [TNF-a], interleukin [IL]-12, IL-15,
and IL-18, and macrophage inflammatory protein 1)
that generate granulomatous inflammation within
target organs.34 The efficiency of antigen processing,
antigen presentation, and cytokine release is probably
genetically determined and influences the susceptibility to and phenotypic presentation of sarcoidosis.20,35
Evidence supporting the influence of genetics in
the pathogenesis of sarcoidosis emanates from familial clustering of cases,36-38 altered susceptibility
and disease severity in various racial groups,12 and
the increased incidence of sarcoidosis in monozygotic twins compared to dizygotic twins.39
The expression of candidate genes, many of which
regulate processes involved in the pathogenesis of

sarcoidal granulomas, has been associated with variations in sarcoidosis susceptibility and prognosis.36
The most widely studied genes have been those
constituting the HLA system.36 Studies have correlated different HLA phenotypes with specific manifestations and with the severity of sarcoidosis.36,40,41
The integral role of HLAs in antigen presentation,
cytokine production, and granuloma formation42
offers a rationale for the variation in disease susceptibility and prognosis associated with specific HLA
phenotypes. In addition to candidate gene studies,
genome scans have been used to compare afflicted
and healthy relatives and identify the chromosomal
regions with gene variants that are present only in
sarcoidosis patients.43,44 However, genetic research
in sarcoidosis is particularly challenging because
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Fig 1. Smooth surfaced, skin-colored, granulomatous
papules on a woman with papular sarcoidosis. The lesions
resemble syringomas but, depending on the distribution
and size, may be clinically misdiagnosed as other adnexal
or cutaneous neoplasms.

Fig 2. Annular sarcoidosis may be misdiagnosed as a
dermatophyte infection, although scaling is not usually
present in the former.

interactions between multiple genes may be involved36; as previously implied, sarcoidosis may
consist of several granulomatous diseases (‘‘the sarcoidoses’’),36 each with its own putative exposure
and genetic association.

CUTANEOUS DISEASE
Key points
d

d

d

The risk of severe systemic involvement may
vary according to the type of skin lesion
Lupus pernio can produce considerable disfigurement, is associated with chronic and
systemic disease, and can be therapeutically
challenging
Erythema nodosum, the most common type of
nonspecific lesion, has a favorable prognosis

Eruptions caused by sarcoidosis are classified as
‘‘specific’’ (noncaseating granulomas are present in
biopsy specimens of tissue) or ‘‘nonspecific’’ (lesions
develop as a result of a reactive process without the
formation of granulomas).45 Specific lesions, listed in
Table II, develop in 9% to 15% of all sarcoidosis
patients.45 These lesions have highly variable manifestations and can mimic many skin diseases (Figs 1
and 2).
Papular sarcoidosis is often present on the face,
especially around the eyelids and nasolabial folds.46
This type of eruption is associated with a favorable
disease prognosis, and the lesions usually resolve
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Fig 3. Advanced lupus pernio with bilateral, symmetric,
indurated, sharply demarcated, brownish-red plaques
confluent across the malar, submalar, and infraorbital
areas and the nose. Some areas within the right cheek
are nodular. There is a bulbous nasal deformity and
involvement of both nares with extension into the nasal
mucosa and partial destruction of the left nare.

without significant scarring.47 Maculopapular eruptions favor the neck, trunk, extremities, and mucous
membranes.46,48 Acute organ involvement, such as
sudden lymphadenopathy, acute arthritis, acute uveitis,48 parotid gland enlargement,5 and abnormal
chest radiographs, have been associated with this
type of eruption.49 However, the overall prognosis
for maculopapular sarcoidosis is favorable, with one
study reporting complete resolution of skin lesions
in 78% of cases within 2 years.50 In contrast, plaque
sarcoidosis, which more commonly develops on the
back, buttocks, face, and extensor surfaces of the
extremities,46 is associated with chronic disease,5
with one study reporting persistence of sarcoidosis
in 93% of cases after 2 years.51 In the annular variant,
circinate or annular papules and/or plaques predominate on the face often on the forehead.48 These
lesions may heal with permanent scarring and hair
loss.52 A case with annular plaques and nodules
caused by palisaded and neutrophilic granulomatous dermatitis on the legs of a woman with sarcoidosis was recently reported.53
Lupus pernio is characterized by chronic, violaceous to telangiectatic, induratation, predominantly
on the nose and cheeks.54,55 The lesions enlarge and
become confluent to form progressively disfiguring
nodular plaques on the nose and adjacent cheeks
(Fig 3).56 In addition, the lesions can involve the
upper respiratory tract and cause nasal ulceration,
obstruction, and perforation of the nasal septum.55,57,58 Some cases have developed plaques on
the arms, thighs, and buttocks54,56 and sausageshaped expansion of the phalanges.59,60 This form
of sarcoidosis can be recalcitrant to systemic corticosteroids and other immunosuppressants and may
be an indicator of current or impending organ
involvement.54 A clinicoradiologic study found
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Fig 4. Well-demarcated leukodermic patches, typical of
hypopigmented sarcoidosis. The differential diagnosis
includes hypopigmented cutaneous T-cell lymphoma.
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Fig 6. Lichenoid sarcoidosis, a variant of papular sarcoidosis, can mimic lichen planus or lichen planopilaris.

Fig 7. Verrucous sarcoidosis presenting as a hyperkeratotic papule. The lesions may be difficult to clinically
distinguish from a wart.

Fig 5. Psoriasiform sarcoidosis with hyperkeratotic plaques on the knees and lower extremities that resemble
psoriasis. The appearance of eruptive papules on the
thighs and legs is suggestive of guttate psoriasis, and can
make the clinical diagnosis of sarcoidosis even more
challenging.

frequent intrathoracic (74%), upper respiratory tract
(54%), ocular (37%), bone cysts (54%), and reticuloendothelial (54%) involvement in patients with lupus
pernio.56 Lupus pernio is more common in women.
Mutilating sarcoidosis appears to be a severe form of
lupus pernio, with large centrofacial tumors and
extension into the oral and upper respiratory tissue
that resemble Wegener granulomatosis and malignant pleomorphic lymphoma.61
One prospective study of 54 South Africans with
skin sarcoidosis found that one quarter of patients
presented with hypopigmented (Fig 4), ichthyosiform, lymphedematous, mutilating, ulcerative, verrucous, and other atypical forms.62 Psoriasiform
(Fig 5), lichenoid (Fig 6), verrucous (Fig 7), and

Fig 8. Angiolupoid sarcoidosis with multiple prominent
telangiectasias within the lesion.

angiolupoid (Fig 8) are variants of papular or plaque
sarcoidosis that can be confused with psoriasis,
lichen planus, warts (or lichen simplex chronicus),
or lupus erythematosus, respectively.63 The verrucous form is most commonly seen on the face or areas
such as the groin and axillae where there is constant
friction of the lesions, and in patients with pruritus.64
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Fig 9. Erythrodermic sarcoidosis is a rare cause of
erythroderma.

Atrophic and ulcerative sarcoidosis appear to be
clinical extremes of the same disease spectrum,
with ulceration developing on an atrophic, or ‘‘necrobiosis-like’’ plaque. Trauma may contribute to the
ulceration. The ulcers usually do not heal without
topical or systemic immunosuppressive or immunomodulatory therapy, although one case responded to
a living bilayered skin graft.65 In a retrospective study
of 147 cases of cutaneous sarcoidosis, seven cases
(5%) had ulcerative sarcoidosis, suggesting that it is
more common than the literature suggests, at least in
Japanese and African American patients.66,67 The
suggestion that this type of sarcoidosis is increasing
may be related to a greater number of biopsy specimens of nonhealing ulcers in specialized wound
care centers.67 Because the lesions are often pretibial,
the ulcers are often misdiagnosed as venous ulcers
despite the usual absence of edema and other signs of
venous hypertension. However, sarcoidosis ulcers
can develop in the setting of venous insufficiency. In
most cases of ulcerative sarcoidosis, systemic disease
is present at the onset of skin lesions.68 In one study,
95% of patients with ichthyosiform sarcoidosis, a
rare form, ultimately developed systemic involvement.7,69 Polymorphous sarcoidosis refers to the
presence of different types of lesions, both specific
and nonspecific, in the same patient. This form
is usually associated with multisystem disease.70
Hypopigmented sarcoidosis should be included in
the differential diagnosis of hypopigmented cutaneous T-cell lymphoma and other leukodermic
disorders. Erythrodermic sarcoidosis is rare and
seldom considered in the clinical differential of
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Fig 10. Papular sarcoidosis on the nape of the neck is
difficult to distinguish from acne kelodalis nuchae and
may represent a form of scar sarcoidosis.

erythrodermas (Fig 9). Notably, the histologic presence of epitheliod granulomas has been reported in
some cases of Sezary syndrome with a more indolent
than expected course.71 Photodistributed sarcoidosis is recognized as a rare form of sunlight-induced
papular sarcoidosis with negative phototesting that
is distinct from polymorphous light eruption and
lupus erythematosus.72
In the subcutaneous (DariereRoussy) form of
sarcoidosis, deep 0.5- to 2.0-cm nodules are usually
found on the upper extremities7 but, when present
on the lower extremities, can be differentiated from
EN by the absence of tenderness and inflammation.
Most studies report an association between subcutaneous sarcoidosis and systemic disease.73,74
Tumoral sarcoidosis is rare, but skin tumors as large
as 10 cm 3 20 cm have been reported on the
lumbosacral area.75
Scar sarcoidosis is characterized by the infiltration
of noncaseating sarcoidal granulomas in surgical
scars, tattoos, skin piercings, and other sites of trauma
(Fig 10).76,77 It may be difficult to clinically distinguish scar sarcoidosis from a granulomatous foreign
body reaction in a scar. Some studies suggest that the
incidence of pulmonary involvement, bone cysts,
lymphadenopathy, uveitis, and parotid enlargement
is higher in cases of scar sarcoidosis,78,79 but others
have described a more propitious prognosis.80
Scalp sarcoidosis is rare but can lead to scarring
and, less commonly, nonscarring alopecia. Other than
the nose, the lips are the most frequently involved
mucosal surface, but lesions in the oral cavity (Fig 11)
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Fig 11. Oral sarcoidosis involving the tongue.

and anogenital area have been reported. Sarcoidosis
of the nail can present as subungual hyperkeratosis,
clubbing, pitting, trachyonychia, paronychia with nail
fold fissuring, pterygium, onycholysis, dactylitis, longitudinal ridging, and discoloration of the nail bed (Fig
12).81-83 Nail involvement is usually a marker of
chronic disease.83 Nail dystrophy from sarcoidosis is
often accompanied by phalangeal bone disease,
which is frequently associated with intrathoracic sarcoidosis.84 Conversely, progressive polycystic osteitis
with soft tissue involvement (PertheseJ€
ungling disease) of the fingers and toes can produce nail dystrophy. A severe form with bulbous swelling of the
fingertips, ‘‘drumstick dactylitis,’’ has been associated
with lupus pernio.
EN, the most common nonspecific lesion, develops
in up to 25% of sarcoidosis cases.85 EN has been shown
to have prognostic significance in sarcoidosis5 and is
usually associated with transient disease that does not
require therapy.47 The triad of EN, acute polyarthritis
(often periarticular ankle inflammation), and bilateral
hilar lymphadenopathy with or without parenchymal
infiltrates, known as L€
ofgren syndrome, is an acute
form of sarcoidosis that is usually self-limiting.86
Notably, the presence of all three clinical findings is
not required for a diagnosis of Lofgren syndrome.
More than 80% of cases of L€
ofgren syndrome resolve
spontaneously within 2 years.87,88 Recent genetic
studies have suggested that certain HLA-DRB1 alleles
affect disease prognosis in L€
ofgren syndrome.89 In one
study, 95% of DRB1*03-positive patients—but only
50% of DRB1*03-negative patients—had complete
resolution of disease within 2 years.89

THERAPY
Key points
d

d

Treatment for cutaneous sarcoidosis is recommended for disfiguring, cosmetically distressing, and symptomatic disease
Topical or intralesional corticosteroids are
the first-line therapy for localized and mild
disease limited to the skin

MAY 2012

Fig 12. Changes in this case of sarcoidal dactylitis and nail
dystrophy include brittleness, onycholysis, and subungual
hyperkeratosis.

d

d

d

Oral corticosteroids are the drug of choice
for rapidly progressive or topical therapyeunresponsive lesions
Anti-inflammatory and immunosuppressive
agents are administered as monotherapy or
as adjuvants to taper corticosteroids
Tumor necrosis factorealfa inhibitors have
been shown to be beneficial in recalcitrant
skin cases

A comprehensive discussion of the therapeutic
management of pulmonary,90,91 ocular,92 cardiac,93
and neurosarcoidosis94 is beyond the scope of this
review. Treatment is not necessary for all patients
with sarcoidosis, because the disease can remain
stable or spontaneously remit, and the extent and
effect of organ involvement may not justify the risk of
drug-induced complications. However, treatment is
recommended for patients with ocular disease,
symptomatic cardiac or neurosarcoidosis, unremitting hypercalcemia, progressive pulmonary disease,
and any organ involvement that adversely affects
quality of life.25
Therapeutic decisions for cutaneous sarcoidosis
are often guided by the impact of disfigurement and
are limited by comorbidities that increase the risk of
drug toxicity. Despite extensive clinical experience
with many treatments for cutaneous sarcoidosis, few
have been evaluated in blinded, randomized trials
(Table III).
Although topical corticosteroids are generally
considered to be beneficial for skin lesions, evidence
of their efficacy is scant. In one report, the papulonodules of three patients healed without atrophy
within 3 to 5 weeks of treatment with clobetasol
propionate 0.05% cream applied once a week under
polyurethane dressing occlusion.95 Halobetasol propionate 0.05% ointment applied twice daily caused
flattening but not resolution of lupus pernio papules
in another patient.96 In other reports that documented clearing of sarcoidosis lesions with topical

Usual dose

0.05% ointment applied
Class I ultrapotent
twice weekly or under
topical corticosteroids
occlusive dressing,
(clobetasol or
twice weekly
halobetasol
propionate)

Intralesional
triamcinolone
Oral corticosteroid

Indications

Limited and discrete
papules and plaques

3-10 mg/mL every
Limited and discrete
3-4 wks until
papules, plaques, and
resolution occurs
nodules
Widespread, disfiguring,
Initially, 0.5-1 mg/kg/d
chronic, or lesions
(prednisone
refractory to local
equivalent); gradually
therapy; recalcitrant LP
taper to the lowest
or ulcerative lesions
effective dose (often
10 mg/d) and switch to
an every
other day schedule

250-750 mg daily;
maximum dose is
3.5 mg/kg/d

Steroid-sparing agent or
as monotherapy is
effective in all lesions;
very effective for LP

Hydroxychloroquine

200-400 mg daily;
maximum dose is
6.5 mg/kg/d

Same as for chloroquine

Level of evidencey

Costz

Reference
95

and Khatri et al96

Atrophy, striae,
telangiectasias,
purpura, and acne
folliculitis; may use
medium potency
corticosteroids on areas
with thinner skin
Hypopigmentation and
atrophy

IIB

45-g tube, $25

Volden

IIB

$30 for 50 mg
injectable

Callen97 and Verbov98

Short-term mood
disturbance,
gastrointestinal upset,
acne folliculitis,
increased appetite,
hypertension, diabetes
mellitus, weight gain,
iatrogenic Cushing
syndrome, osteoporosis
aseptic vascular
necrosis, and psychosis
Corneal deposits and
retinopathy (risk
decreases if doses are
\3.5 mg/kg/d and no
renal disease is
present); hepatic
necrosis (in patients
with porphyria cutanea
tarda)
Same as for chloroquine;
hydroxychloroquine has
less corneal, lenticular,
and uveal toxicity than
chloroquine (risk of
retinopathy decreases if
doses are \6.5 mg/kg/d
and no renal disease is
present)

IIB

$10-20 monthly Badgwell and Rosen,99
Veien,100 and Russo and
Millikan101

IIB

$105 monthly
for 250 mg

IIB

$35 monthly for Veien,100 Mosam and
200 mg
Morar,107 Jones and
Callen,165 and Moss
et al166

Veien,100 Siltzbach and
Teirstein,105 and Zic
et al106

Continued
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Chloroquine

Main potential side effects
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Table III. Summary of pharmacologic agents used for treatment of cutaneous sarcoidosis*

Treatment

Methotrexate

Tetracylcine

Thalidomide

Infliximab

Usual dose

Indications

Main potential side effects

Costz

Reference
99

IIB

$24-64 monthly Rosen, Veien,100
Baughman and
Lower,108,109 Lower and
Baughman,111,167 and
Webster et al168

IIB

Minocycline,
Marshall and Marshall112
$45 monthly;
and Bachelez et al113
tetracycline,
$16 monthly

IIB

$8300 monthly Baughman et al,117 Oliver
for 100 mg/d
et al,118 and Nguyen
et al119

IIB

$1900 per
infusion

Stagaki et al,114 Doty
et al,127 Saleh et al,128
Baughman et al,129 and
Meyerle and Shorr169
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Hepatotoxicity,
Steroid-resistant lesions
hypersensitivity
or patients unable to
pneumonitis,
take steroids; especially
pancytopenia,
useful for ulcerative
neutropenia,
sarcoidosis
immunosuppression,
dose-dependent
mucositis, and nausea;
folic acid
supplementation may
reduce toxicity
May be helpful in select
Phototoxicity, dizziness,
Minocycline, 200 mg/d;
cases
gastrointestinal upset,
Tetracycline, 1,000
hypersensitivity
mg/d
reactions, vulvovaginal
candidiasis, tooth
discoloration, and bone
deposition;
contraindicated for
children \8 yrs of age
and pregnant women
50-400 mg/d
Refractory skin disease,
Teratogenicity, peripheral
especially LP
neuropathy, sedation,
nausea, neutropenia,
and venous thrombosis
3-7 mg/kg IV at 0, 2, and Widespread disease,
Allergic reactions
6 wks (3-10 mg/kg)
severely disfiguring
(including anaphylaxis),
and then every 6 wks;
lesions, and refractory
reactivation of
dose and interval may
lesions
tuberculous,
be adjusted depending
granulomatous
on the response
infections, other
infections lymphoma,
solid organ malignancy,
and demyelinating
disease
7.5-25 mg/wk orally, SQ
or IM; maintenance
dose may be
administered biweekly

Level of evidencey
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IM, Intramuscularly; IV, intravenously; LP, lupus pernio; SQ, subcutaneously.
*Table modified from Lodha et al.7
y
Level IA evidence includes evidence from metaanalysis of randomized controlled trials; level IB evidence includes evidence from at least one randomized controlled trial; level IIA evidence includes
evidence from at least one controlled study without randomization; level IIB evidence includes evidence from at least one other type of experimental study; level III evidence includes evidence from
nonexperimental descriptive studies, such as comparative studies, correlation studies, and case control studies; level IV evidence includes evidence from expert committee reports or opinions or
clinical experience of respected authorities, or both.
z
Approximate retail price based upon Internet listings and national pharmacies (www.drugstore.com, Walgreens, and Duane Reade) as of June 2011.
x
40 mg four times per week may be required for the treatment of cutaneous sarcoidosis.

Adalimumab

40 mg every 1-2 wksx

Widespread disease,
severely disfiguring
lesions, and refractory
lesions

Headache, nausea,
injection site reaction,
reactivation of
tuberculosis, other
infections, lymphoma,
solid organ malignancy,
and demyelinating
disease

III

$4000 monthly

Heffernan and Smith,120
Philips et al,121 and
Callejas-Rubio et al170
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corticosteroids, the patients were simultaneously
treated with systemic medications.
Intralesional injections of triamcinolone acetonide at concentrations of 3 to 20 mg/mL, repeated
every 3 to 4 weeks, deliver the corticosteroid to the
reticular dermis, and may be more effective than
topical preparations.97,98 However, topical or intralesional corticosteroids are impractical for cases with
widespread lesions.99
Systemic corticosteroids remain the treatment of
choice for rapidly progressive, generalized, or highly
disfiguring skin disease.99,100 Once a favorable clinical response is achieved—usually in 1 to 3 months—
the initial dose of 20 to 60 mg of prednisone daily99 is
tapered by 5 to 10 mg per week on alternate days to
the lowest dose that prevents disease relapse.99-101
The improvement of skin lesions can indicate a
therapeutic benefit in other organs.100,102
The coadministration of corticosteroid-sparing
agents or intralesional and topical corticosteroids
appear—but have not been unequivocally proven—
to accelerate tapering and achieve lower doses of
systemic corticosteroids.7 In general, corticosteroidsparing agents are indicated for patients who require
a maintenance dose equivalent to 10 mg of prednisone daily.103
Hydroxychloroquine and chloroquine have been
among the most commonly prescribed agents for
skin sarcoidosis. They have been used as monotherapy or as corticosteroid-sparing agents. However, no
randomized, placebo-controlled studies of antimalarial drugs have been conducted to evaluate their
efficacy in cutaneous sarcoidosis. A literature review
documented improvement in 57 of 78 skin sarcoidosis cases treated with hydroxychloroquine or chloroquine alone.104 Chloroquine was considered in
one report to be more effective at preventing the
development of new lesions than at healing existing
lesions.105 An open-label trial found improvement of
skin lesions in all 14 patients with cutaneous sarcoidosis treated with chloroquine for 4 to 17 months.
Relapses occurred in nine of the 13 patients available
for reevaluation after chloroquine was discontinued,
suggesting a therapeutically suppressive benefit.105
Hydroxychloroquine has a lower incidence of retinopathy than chloroquine, but the efficacy data are
more robust for chloroquine.106,107
Methotrexate is used predominantly for recalcitrant skin disease or as a corticosteroid-sparing
agent.108 In a review by Baughman and Lower,109
the response rate of skin lesions to methotrexate was
greater than 80%. In an open-label clinical trial of 16
patients with infiltrative cutaneous sarcoidosis, the
skin lesions resolved in 12 patients and partially
improved in the other four patients during treatment
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with oral methotrexate at a dose of 25 mg weekly.
The dose was gradually reduced to 5 to 15 mg
weekly once a clinical response was achieved.100,110
In an interventional study that followed 50 patients
treated with methotrexate at a dose of 10 mg weekly
for a minimum of 2 years,111 16 of the 17 cases with
cutaneous sarcoidosis had a beneficial response to
methotrexate alone. In 25 out of the 30 patients with
extracutaneous sarcoidosis also treated with prednisone, the corticosteroid dose was decreased or
discontinued, confirming methotrexate’s role as a
steroid-sparing agent. In addition, 35 of the 40
patients who discontinued methotrexate therapy
experienced relapse, suggesting that methotrexate
is suppressive rather than curative.111 Notably, the
improvement of skin lesions during methotrexate
therapy may be delayed for up to 6 months.108
Some studies suggest that tetracyclines, in
combination with topical or intralesional steroids,
are effective for cutaneous sarcoidosis.99,112,113
Immunomodulation rather than antimicrobial activity may be the mechanism of action behind the
effectiveness of tetracyclines. In an open, nonrandomized trial, complete resolution was achieved
in eight and partial improvement in two of 12 patients
treated with minocycline at a dose of 100 mg twice
daily.113 Both nonresponders were African American
and had cutaneous sarcoidosis for longer periods of
time (54 and 72 months, respectively). Poor responses to tetracycline have been reported in cases
of lupus pernio.99,114 It is possible that some of the
cases in which tetracyclines were documented to be
beneficial represented granulomatous rosacea or
granulomatous papular dermatosis with noncaseating granulomas rather than cutaneous sarcoidosis.102,115 In one comparison study, the lesions in all
10 patients with granulomatous rosacea but none of
the papular lesions in the three cases with known
systemic sarcoidosis resolved during treatment with
oxytetracycline.115 However, because tetracyclines
have a relatively benign safety profile compared
to other systemic therapies for sarcoidosis, these
agents are frequently used. Therapeutic strategies
include initiating treatment with minocycline
as monotherapy for 3 months; if the response is
unsatisfactory, hydroxychloroquine can be added.
Alternatively, treatment can be started with both
minocycline and hydroxychloroquine, plus topical
or intralesional corticosteroids, with dose modifications depending on the clinical response. If the
desired improvement is not achieved, low-dose
methotrexate may be added to the regimen.
Because TNF-a is critical for the formation and
maintenance of granulomas,116 medications that interfere with the production or actions of TNF-a are
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promising therapeutic agents.7 Thalidomide was
administered in an open-label trial to 15 therapeutically refractory patients with lupus pernio and systemic sarcoidosis in doses escalating from 50 to 200
mg daily.117 Lesional improvement was reported by
14 patients. In another case series, the biopsy specimens of eight patients treated with thalidomide
revealed a reduction in the size of granulomas and
in epidermal thickness.118 However, because of its
teratogenic effects and high risk of peripheral neuropathy,119 other biologic anti-TNF inhibitors are
being evaluated. Adalimumab has achieved favorable results after other treatments have failed. A
woman with therapeutically refractory ulcerative
cutaneous and systemic sarcoidosis responded to
adalimumab in combination with prednisone, and
another woman with extensive skin sarcoidosis significantly improved with the addition of adalimumab
to the regimen of hydroxychloroquine and pentoxifylline.120,121 It has been our unsubstantiated opinion that a relatively high dose (40 mg/week) is
usually required for treatment of cutaneous sarcoidosis. While case reports have shown a beneficial
response to the antieTNF-a antibody etanercept,122,123 others have indicated that infliximab
and adalimumab are superior.124,125
There are increasing data about the benefit of the
chimeric monoclonal antieTNF-a antibody infliximab in therapeutically recalcitrant systemic and
cutaneous sarcoidosis.126,127 In a retrospective study,
the lesions of 10 treatment unresponsive patients,
including five with lupus pernio, decreased in size or
resolved during infliximab therapy.127 In an openlabel, nonrandomized trial, three patients with
extensive skin disease that failed treatment with systemic corticosteroids had marked responses to infliximab 3 mg/kg given at 0, 2, 4, 6, 10, and 14 weeks.128 In
two of the three cases, the lesions recurred after
discontinuation of infliximab, requiring additional
infusions.128 In a randomized, placebo-controlled,
double-blind study that included one of this review’s
authors, 138 patients with systemic sarcoidosis were
treated with placebo or infliximab at doses of either 3
or 5 mg/kg at 0, 2, 6, 12, 18, and 24 weeks, and
followed for 1 year.129 Nineteen of these patients had
lupus pernio and were randomly divided into three
treatment groups.129 There was significant improvement in the forced vital capacity. Although no statistically significant difference in the appearance of the
facial lesions was evident in any group, this study was
inadequately powered to evaluate this endpoint.129
Significantly, post hoc exploratory analysis of the study
suggested that infliximab therapy was most beneficial
in the more severe cases.129 A recent open-label
Portuguese trial of infliximab in therapeutically
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Fig 13. Proposed algorithm for treatment of specific cutaneous sarcoidosis based upon
available literature and our clinical experience. Therapeutic regimens may be tailored
according to individual patients. yLupus pernio is notoriously challenging to treat, and some
patients unresponsive to traditional combination therapy (steroids plus a steroid-sparing agent)
have shown marked improvement with tumor necrosis factorealfa (TNF-a) inhibitors. We
believe it is appropriate to use TNF-a antagonists as a second-line treatment for steroid-resistant
disfiguring lupus pernio. However, because the use of steroids and nonsteroidal agents are
effective in some lupus pernio patients, insurance companies may require a trial with this
traditional regimen before TNF-a antagonists are approved. *If unable to taper dose of
corticosteroids to # 15 mg every other day, switch to an alternative steroid-sparing agent. **We
recommend infliximab or adalimumab as first line TNF-a antagonists. Concomitant low-dose
methotrexate may be used to lessen the risk of antibody formation.

recalcitrant sarcoidosis found similar results; significant improvement or total resolution of the skin
lesions occurred in all five patients with cutaneous
disease.130 Immunosuppressive therapy was reduced
or discontinued in all patients, except for one with
persistent hyperuricemia.130 A retrospective study of
54 patients treated in a sarcoidosis clinic for lupus
pernio found that drug regimens that contained
infliximab (77%) were superior to corticosteroids
plus noncorticosteroids (29%), corticosteroids alone
(20%), and noncorticosteroids (11%) in achieving
resolution, near resolution, or improvement of lesions.114 These results suggest that the therapeutic
regimens that do not contain infliximab are less
effective in the treatment of lupus pernio.114
Therefore, we recommend treatment with an
antieTNF-a antibody, such as infliximab, as the
second-line therapy for corticosteroid-unresponsive
lupus pernio.

Despite the promise of this class of agents,
‘‘sarcoidosis-like’’ granulomas have been reported
in patients receiving these drugs for arthritis and
other inflammatory conditions.131 While most granulomas involved the lungs, some cases developed
skin lesions.131,132 Partial or complete regression
occurs after discontinuation of TNF-a inhibitor
therapy,132-134 but some patients have required
corticosteroids for resolution.135-137
Mycophenolate mofetil at a dose of 30 to 45 mg/
kg daily reportedly improved the skin lesions of five
patients with cutaneous and systemic sarcoidosis
refractory to other systemic therapies by 70% to 90%
within 3 to 6 months, and facilitated prednisone
tapering.138 Other reports described the efficacy of
mycophenolate mofetil in sarcoidosis uveitis,139
neurosarcoidosis,140 and renal sarcoidosis.141
Other therapeutic agents reported to improve
cutaneous sarcoidosis include allopurinol,142
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isotretinoin,143,144 pentoxiphylline,145 and melatonin.146 Evidence supporting the efficacy of these
medications is scant. Case studies have reported
therapeutic benefit for psoralen plus ultraviolet A
light phototherapy,147,148 photodynamic therapy,149151
pulsed-dye lasers,152 and CO2 lasers.153 The surgical resection of sarcoidal lesions is rarely performed.
However, severely disfiguring lesions that are resistant
to drug therapy may require reconstructive surgery or
excision and flap closure.154,155
A suggested therapeutic strategy for the treatment
of cutaneous sarcoidosis based on available data and
personal experience is included (Fig 13) although, as
previously stated, supporting scientific evidence to
guide the treatment of skin sarcoidosis is currently
lacking.

SUMMARY
Although 134 years have passed since
Hutchinson’s initial publication of plaque sarcoidosis
as ‘‘livid papillary psoriasis,’’ the cause of sarcoidosis
remains elusive. Advances in biomedical research
techniques are facilitating the search for causative
agents and the understanding of basic immune
mechanisms responsible for the induction of noncaseating granulomas. Sarcoidosis may cause a diverse array of cutaneous manifestations. The reason
for the unusual diversity of skin morphologies with
relatively similar histopathologic appearance is not
clear, but it may involve different etiologic agents,
variable individual immune responses, and disparate
genetic disposition. Evidence-based treatment of
cutaneous sarcoidosis is hindered by a lack of large,
randomized, controlled studies; practitioners are
guided by results from uncontrolled experiments
and evidence from opinions based on clinical
experience, descriptive studies, and case reports.
Corticosteroids remain the cornerstone of therapy,
although other agents may be effective or
corticosteroid-sparing. Patients with cutaneous sarcoidosis often have extracutaneous organ involvement, and therefore dermatologists must be aware of
the disease’s extracutaneous manifestations—this is
the topic covered in part II of this review.
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