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Cryptococcal infection is acquired by inhalation of aerosolized infectious particles. The exact nature of these particles is not known; the
two leading candidate forms are small desiccated yeast cells and basidiospores. Little is known about the pathogenesis of initial infection.
Serologic studies have shown that cryptococcal infection is acquired
in childhood, but it is not known whether the initial infection is
symptomatic. Given that cryptococcal infection is common while disease is rare, the consensus is that pulmonary defense mechanisms in
immunologically intact individuals are highly effective at containing
this fungus. It is not clear whether initial infection leads to a state of
immunity or whether most individuals are subject throughout life to
frequent and recurrent infections that resolve without clinical disease.
However, evidence indicates that some human cryptococcal infections
lead to a state of latency in which viable organisms are harbored for
prolonged periods, possibly in granulomas. Thus the inhalation of
cryptococcal cells and/or spores can be followed by either clearance
or establishment of the latent state. The consequences of prolonged
harboring of cryptococcal cells in the lung are not known, but evidence
from animal studies indicates that the organisms’ prolonged presence
could alter the immunologic milieu in the lung and predispose to
allergic airway disease.
Cryptococcosis usually presents clinically as chronic meningoencephalitis. The mechanisms by which the fungus undergoes extrapulmonary dissemination and enters the central nervous system (CNS)
remain poorly understood. The mechanism by which cryptococcal
cells cross the blood–brain barrier is a subject of intensive study.
Current evidence suggests that both direct fungal-cell migration
across the endothelium and fungal-cell carriage inside macrophages
as “Trojan horse” invaders can occur. Cryptococcus species have welldefined virulence factors that include the expression of the polysaccharide capsule, the ability to make melanin, and the elaboration of
enzymes (e.g., phospholipase and urease) that enhance the survival of
fungal cells in tissue. Among these virulence factors, the capsule and
melanin production have been most extensively studied. The cryptococcal capsule is antiphagocytic, and the capsular polysaccharide has
been associated with numerous deleterious effects on host immune
function. Cryptococcal infections can elicit little or no tissue inflammatory response. The immune dysfunction seen in cryptococcosis has
been attributed to the release of copious amounts of capsular polysaccharide into tissues, where it probably interferes with local immune
responses (Fig. 239-1). In clinical practice, the capsular polysaccharide
is the antigen that is measured as a diagnostic marker of cryptococcal
infection.

Figure 239-1 Cryptococcal antigen in human brain tissue, as
revealed by immunohistochemical staining. Brown areas show
polysaccharide deposits in the midbrain of a patient who died of
cryptococcal meningitis. (Reprinted with permission from SC Lee et al:
Hum Pathol 27:839, 1996.)
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APPROACH TO THE PATIENT:
Cryptococcosis
Cryptococcosis should be included in the differential diagnosis
when any patient presents with findings suggestive of chronic meningitis. Concern about cryptococcosis is heightened by a history of
headache and neurologic symptoms in a patient with an underlying
immunosuppressive disorder or state that is associated with an
increased incidence of cryptococcosis, such as advanced HIV infection or solid organ transplantation.
CLINICAL MANIFESTATIONS
The clinical manifestations of cryptococcosis reflect the site of fungal
infection. The spectrum of disease caused by Cryptococcus species
consists predominantly of meningoencephalitis and pneumonia,
but skin and soft tissue infections also occur; in fact, cryptococcosis
can affect any tissue or organ. CNS involvement usually presents as
signs and symptoms of chronic meningitis, such as headache, fever,
lethargy, sensory deficits, memory deficits, cranial nerve paresis,
vision deficits, and meningismus. Cryptococcal meningitis differs
from bacterial meningitis in that many Cryptococcus-infected patients
present with symptoms of several weeks’ duration. In addition, classic characteristics of meningeal irritation, such as meningismus, may
be absent in cryptococcal meningitis. Indolent cases can present as
subacute dementia. Meningeal cryptococcosis can lead to sudden
catastrophic vision loss.
Pulmonary cryptococcosis usually presents as cough, increased
sputum production, and chest pain. Patients infected with C. gattii can
present with granulomatous pulmonary masses known as cryptococcomas. Fever develops in a minority of cases. Like CNS disease, pulmonary cryptococcosis can follow an indolent course, and the majority of
cases probably do not come to clinical attention. In fact, many cases are
discovered incidentally during the workup of an abnormal chest radiograph obtained for other diagnostic purposes. Pulmonary cryptococcosis can be associated with antecedent diseases such as malignancy,
diabetes, and tuberculosis.
Skin lesions are common in patients with disseminated cryptococcosis and can be highly variable, including papules, plaques, purpura,
vesicles, tumor-like lesions, and rashes. The spectrum of cryptococcosis in HIV-infected patients is so varied and has changed so much
since the advent of antiretroviral therapy that a distinction between
HIV-related and HIV-unrelated cryptococcosis is no longer pertinent.
In patients with AIDS and solid organ transplant recipients, the lesions
of cutaneous cryptococcosis often resemble those of molluscum contagiosum (Fig. 239-2; Chap. 220e).
DIAGNOSIS
A diagnosis of cryptococcosis requires the demonstration of yeast
cells in normally sterile tissues. Visualization of the capsule of fungal
cells in cerebrospinal fluid (CSF) mixed with India ink is a useful
rapid diagnostic technique. Cryptococcal cells in India ink have a
distinctive appearance because their capsules exclude ink particles.
However, the CSF India ink examination may yield negative results
in patients with a low fungal burden. This examination should be performed by a trained individual, since leukocytes and fat globules can
sometimes be mistaken for fungal cells. Cultures of CSF and blood
that are positive for cryptococcal cells are diagnostic for cryptococcosis. In cryptococcal meningitis, CSF examination usually reveals
evidence of chronic meningitis with mononuclear cell pleocytosis
and increased protein levels. A particularly useful test is cryptococcal antigen (CRAg) detection in CSF and blood. The assay is based
on serologic detection of cryptococcal polysaccharide and is both
sensitive and specific. A positive CRAg test provides strong presumptive evidence for cryptococcosis; however, because the result is often
negative in pulmonary cryptococcosis, the test is less useful in the
diagnosis of pulmonary disease and is of only limited usefulness in
monitoring the response to therapy.
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