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FIGuRE 253-2 Toxoplasmic encephalitis in a 36-year-old patient with AIDS. The multiple lesions are demonstrated by MRI scanning (T1-weighted with gadolinium enhancement). (Courtesy of Clifford Eskey, Dartmouth Hitchcock Medical Center, Hanover, NH; with
permission.)

PART 8
Infectious Diseases

palsies, movement disorders, dysmetria, visual-field loss, and aphasia.
Patients who present with evidence of diffuse cortical dysfunction
develop evidence of focal neurologic disease as infection progresses.
This altered condition is due not only to the necrotizing encephalitis
caused by direct invasion by the parasite but also to secondary effects,
including vasculitis, edema, and hemorrhage. The onset of infection
can range from an insidious process over several weeks to an acute
presentation with fulminant focal deficits, including hemiparesis,
hemiplegia, visual-field defects, localized headache, and focal seizures.
Although lesions can occur anywhere in the CNS, the areas most
often involved appear to be the brainstem, basal ganglia, pituitary
gland, and corticomedullary junction. Brainstem involvement gives
rise to a variety of neurologic dysfunctions, including cranial nerve
palsy, dysmetria, and ataxia. With basal ganglionic infection, patients
may develop hydrocephalus, choreiform movements, and choreoathetosis. Toxoplasma usually causes encephalitis, and meningeal
involvement is uncommon. CSF findings may be unremarkable or
may include a modest increase in cell count and in protein—but not
glucose—concentration. Nonetheless, the parasite may be detected by
PCR in CSF from many patients with TE.
Cerebral toxoplasmosis must be differentiated from other opportunistic infections or tumors in the CNS of AIDS patients. The differential diagnosis includes herpes simplex encephalitis, cryptococcal
meningitis, progressive multifocal leukoencephalopathy, and primary
CNS lymphoma. Involvement of the pituitary gland can give rise to
panhypopituitarism and hyponatremia from inappropriate secretion
of vasopressin (antidiuretic hormone). HIV-associated neurocognitive
disorder (HAND) may present as cognitive impairment, attention loss,
and altered memory. Brain biopsy in patients who have been treated
for TE but who continue to exhibit neurologic dysfunction often fails
to identify organisms.
Autopsies of Toxoplasma-infected patients have demonstrated the
involvement of multiple organs, including the lungs, gastrointestinal
tract, pancreas, skin, eyes, heart, and liver. Toxoplasma pneumonia can
be confused with Pneumocystis pneumonia (PcP). Respiratory involvement usually presents as dyspnea, fever, and a nonproductive cough
and may rapidly progress to acute respiratory failure with hemoptysis,
metabolic acidosis, hypotension, and (occasionally) disseminated
intravascular coagulation. Histopathologic studies demonstrate necrosis and a mixed cellular infiltrate. The presence of organisms is a helpful diagnostic indicator, but organisms can also be found in healthy
tissue. Infection of the heart is usually asymptomatic but can be associated with cardiac tamponade or biventricular failure. Infections of the
gastrointestinal tract and the liver have been documented.
Congenital Toxoplasmosis Between 400 and 4000 infants born each
year in the United States are affected by congenital toxoplasmosis. Acute infection in mothers acquiring T. gondii during pregnancy is usually asymptomatic; most such women are diagnosed
via prenatal serologic screening. Infection of the placenta leads to
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hematogenous infection of the fetus. As gestation
proceeds, the proportion of fetuses that become
infected increases, but the clinical severity of
the infection declines. Although infected children
may initially be asymptomatic, the persistence of
T. gondii can result in reactivation and clinical
disease—most frequently chorioretinitis—decades
later. Factors associated with relatively severe
disabilities include delays in diagnosis and in initiation of therapy, neonatal hypoxia and hypoglycemia, profound visual impairment (see “Ocular
Infection,” below), uncorrected hydrocephalus,
and increased intracranial pressure. If treated
appropriately, upwards of 70% of children have
normal developmental, neurologic, and ophthalmologic findings at follow-up evaluations.
Treatment for 1 year with pyrimethamine, a sulfonamide, and folinic acid is tolerated with minimal toxicity (see “Treatment,” below).

Ocular Infection Infection with T. gondii is estimated to cause
35% of all cases of chorioretinitis in the United States and
Europe. It was formerly thought that the majority of cases of
ocular disease were due to congenital infection. New ocular toxoplasmosis in immunocompetent individuals occurs more commonly than
was previously appreciated and has been associated with outbreaks in
Victoria (British Columbia) and in South America. A variety of ocular
manifestations are documented, including blurred vision, scotoma,
photophobia, and eye pain. Macular involvement occurs, with loss of
central vision, and nystagmus is secondary to poor fixation.
Involvement of the extraocular muscles may lead to disorders of convergence and to strabismus. Ophthalmologic examination should be
undertaken in newborns with suspected congenital infection. As the
inflammation resolves, vision improves, but episodic flare-ups of
chorioretinitis, which progressively destroy retinal tissue and lead to
glaucoma, are common. The ophthalmologic examination reveals yellow-white, cotton-like patches with indistinct margins of hyperemia.
As the lesions age, white plaques with distinct borders and black spots
within the retinal pigment become more apparent. Lesions usually are
located near the posterior pole of the retina; they may be single but are
more commonly multiple. Congenital lesions may be unilateral or
bilateral and show evidence of massive chorioretinal degeneration with
extensive fibrosis. Surrounding these areas of involvement are a normal retina and vasculature. In patients with AIDS, retinal lesions are
often large, with diffuse retinal necrosis, and include both free tachyzoites and cysts containing bradyzoites. Toxoplasmic chorioretinitis may
be a prodrome to the development of encephalitis.
DIAGNOSIS
Tissue and Body Fluids The differential diagnosis of acute toxoplasmosis can be made by appropriate culture, serologic testing, and PCR
(Table 253-1). Although available only at specialized laboratories,
the isolation of T. gondii from blood or other body fluids can be
accomplished after subinoculation of the sample into the peritoneal
cavity of mice. If no parasites are found in the mouse’s peritoneal fluid
6–10 days after inoculation, its anti-Toxoplasma serum titer can be
evaluated 4–6 weeks after inoculation. Isolation of T. gondii from the
patient’s body fluids reflects acute infection, whereas isolation from
biopsied tissue is an indication only of the presence of tissue cysts
and should not be misinterpreted as evidence of acute toxoplasmosis.
Persistent parasitemia in patients with latent, asymptomatic infection is rare. Histologic examination of lymph nodes may suggest the
characteristic changes described above. Demonstration of tachyzoites
in lymph nodes establishes the diagnosis of acute toxoplasmosis. Like
subinoculation into mice, histologic demonstration of cysts containing
bradyzoites confirms prior infection with T. gondii but is nondiagnostic for acute infection.
Serology The procedures mentioned above have great diagnostic
value but are limited by difficulties encountered either in the growth
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