chronic mucocutaneous candidiasis rarely develop hematogenously 1343
disseminated candidiasis, probably because their neutrophil function
remains intact.

Figure 240-1 Macronodular skin lesions associated with hematogenously disseminated candidiasis. Candida organisms are usually but not always visible on histopathologic examination. The fungi
grow when a portion of the biopsied specimen is cultured. Therefore,
for optimal identification, both histopathology and culture should be
performed. (Image courtesy of Dr. Noah Craft and the Victor Newcomer
collection at UCLA, archived by Logical Images, Inc.; with permission.)
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DIAGNOSIS
The diagnosis of Candida infection is established by visualization of
pseudohyphae or hyphae on wet mount (saline and 10% KOH), tissue
Gram’s stain, periodic acid–Schiff stain, or methenamine silver stain in
the presence of inflammation. Absence of organisms on hematoxylineosin staining does not reliably exclude Candida infection. The most
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Other Candida skin infections include paronychia, a painful swelling at the nail-skin interface; onychomycosis, a fungal nail infection
rarely caused by this genus; intertrigo, an erythematous irritation with
redness and pustules in the skin folds; balanitis, an erythematouspustular infection of the glans penis; erosio interdigitalis blastomycetica, an infection between the digits of the hands or toes; folliculitis, with
pustules developing most frequently in the area of the beard; perianal
candidiasis, a pruritic, erythematous, pustular infection surrounding
the anus; and diaper rash, a common erythematous-pustular perineal
infection in infants. Generalized disseminated cutaneous candidiasis,
another form of infection that occurs primarily in infants, is characterized by widespread eruptions over the trunk, thorax, and extremities.
The diagnostic macronodular lesions of hematogenously disseminated
candidiasis (Fig. 240-1) indicate a high probability of dissemination to
multiple organs as well as the skin. While the lesions are seen predominantly in immunocompromised patients treated with cytotoxic drugs,
they may also develop in patients without neutropenia.
Chronic mucocutaneous candidiasis is a heterogeneous infection
of the hair, nails, skin, and mucous membranes that persists despite
intermittent therapy. The onset of disease usually comes in infancy or
within the first two decades of life but in rare cases comes in later life.
The condition may be mild and limited to a specific area of the skin or
nails, or it may take a severely disfiguring form (Candida granuloma)
characterized by exophytic outgrowths on the skin. Chronic mucocutaneous candidiasis is usually associated with specific immunologic
dysfunction; most frequently reported is a failure of T lymphocytes
to proliferate or to excrete cytokines in response to stimulation by
Candida antigens in vitro. A subset of the affected patients have mutations in the STAT1 gene resulting in an insufficiency of interferon γ,
interleukin 17, and interleukin 22.
Approximately half of patients with chronic mucocutaneous candidiasis have associated endocrine abnormalities that together are designated the autoimmune polyendocrinopathy–candidiasis–ectodermal
dystrophy (APECED) syndrome. This syndrome is due to mutations
in the autoimmune regulator (AIRE) gene and is most prevalent
among Finns, Iranian Jews, Sardinians, northern Italians, and Swedes.
Conditions that usually follow the onset of the disease include
hypoparathyroidism, adrenal insufficiency, autoimmune thyroiditis,
Graves’ disease, chronic active hepatitis, alopecia, juvenile-onset
pernicious anemia, malabsorption, and primary hypogonadism. In
addition, dental enamel dysplasia, vitiligo, pitted nail dystrophy, and
calcification of the tympanic membranes may occur. Patients with

Deeply Invasive Candidiasis Deeply invasive Candida infections may or
may not be due to hematogenous seeding. Deep esophageal infection
may result from penetration by organisms from superficial esophageal erosions; joint or deep wound infection from contiguous spread
of organisms from the skin; kidney infection from catheter-initiated
spread of organisms through the urinary tract; infection of intraabdominal organs and the peritoneum from perforation of the gastrointestinal tract; and gallbladder infection from retrograde migration
of organisms from the gastrointestinal tract into the biliary drainage
system.
However, far more commonly, deeply invasive candidiasis results
from hematogenous seeding of various organs as a complication of
candidemia. Once the organism gains access to the intravascular compartment (either from the gastrointestinal tract or, less often, from the
skin through the site of an indwelling intravascular catheter), it may
spread hematogenously to a variety of deep organs. The brain, chorioretina (Fig. 240-2), heart, and kidneys are most commonly infected
and the liver and spleen less commonly so (most often in neutropenic
patients). In fact, nearly any organ can become involved, including
the endocrine glands, pancreas, heart valves (native or prosthetic),
skeletal muscle, joints (native or prosthetic), bone, and meninges.
Candida organisms can also spread hematogenously to the skin and
cause classic macronodular lesions (Fig. 240-1). Frequently, painful
muscular involvement also is evident beneath the area of affected skin.
Chorioretinal involvement and skin involvement are highly significant, since both findings are associated with a very high probability of
abscess formation in multiple deep organs as a result of generalized
hematogenous seeding. Ocular involvement (Fig. 240-2) may require
specific treatment (e.g., partial vitrectomy or intraocular injection of
antifungal agents) to prevent permanent blindness. An ocular examination is indicated for all patients with candidemia, whether or not
they have ocular manifestations.

Figure 240-2 Hematogenous Candida endophthalmitis. A classic off-white lesion projecting from the chorioretina into the vitreous
causes the surrounding haze. The lesion is composed primarily of
inflammatory cells rather than organisms. Lesions of this type may
progress to cause extensive vitreal inflammation and eventual loss of
the eye. Partial vitrectomy, combined with IV and possibly intravitreal
antifungal therapy, may be helpful in controlling the lesions. (Image
courtesy of Dr. Gary Holland; with permission.)
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