lesions may cause direct tissue destruction. In addition, secondary
effects from acute infection of these various organs, including pancreatitis, myositis, and glomerulonephritis, have been reported.
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Infection of Immunocompromised Patients Patients with AIDS and
those receiving immunosuppressive therapy for lymphoproliferative
disorders are at greatest risk for developing acute toxoplasmosis.
Toxoplasmosis has also been reported after treatment with antibodies
to tumor necrosis factor. The infection may be due either to reactivation of latent infection or to acquisition of parasites from exogenous
sources such as blood or transplanted organs. In individuals with
AIDS, >95% of cases of Toxoplasma encephalitis (TE) are believed to
be due to recrudescent infection. In most of these cases, encephalitis
develops when the CD4+ T cell count falls below 100/µL. In immunocompromised hosts, the disease may be rapidly fatal if untreated. Thus,
accurate diagnosis and initiation of appropriate therapy are necessary
to prevent fulminant infection.
Toxoplasmosis is a principal opportunistic infection of the CNS in
persons with AIDS. Although geographic origin may be related to frequency of infection, it has no correlation with the severity of disease in
immunocompromised hosts. Individuals with AIDS who are seropositive for T. gondii are at high risk for encephalitis. Before the advent of
current cART, about one-third of the 15–40% of adult AIDS patients
in the United States who were latently infected with T. gondii developed TE. TE may still be a presenting infection in individuals who are
unaware of their positive HIV status.
The signs and symptoms of acute toxoplasmosis in immunocompromised patients principally involve the CNS (Fig. 253-2). More
than 50% of patients with clinical manifestations have intracerebral
involvement. Clinical findings at presentation range from nonfocal to
focal dysfunction. CNS findings include encephalopathy, meningoencephalitis, and mass lesions. Patients may present with altered mental
status (75%), fever (10–72%), seizures (33%), headaches (56%), and
focal neurologic findings (60%), including motor deficits, cranial nerve

Toxoplasma Infections

CLINICAL MANIFESTATIONS
In persons whose immune systems are intact, acute toxoplasmosis is
usually asymptomatic and self-limited. This condition can go unrecognized in 80–90% of adults and children with acquired infection.
The asymptomatic nature of this infection makes diagnosis difficult
in mothers infected during pregnancy. In contrast, the wide range
of clinical manifestations in congenitally infected children includes
severe neurologic complications such as hydrocephalus, microcephaly,
mental retardation, and chorioretinitis. If prenatal infection is severe,
multiorgan failure and subsequent intrauterine fetal death can occur.

Toxoplasmosis in Immunocompetent Patients The most common manifestation of acute toxoplasmosis is cervical lymphadenopathy. The
nodes may be single or multiple, are usually nontender, are discrete,
and vary in firmness. Lymphadenopathy also may be found in suboccipital, supraclavicular, inguinal, and mediastinal areas. Generalized
lymphadenopathy occurs in 20–30% of symptomatic patients. Between
20% and 40% of patients with lymphadenopathy also have headache,
malaise, fatigue, and fever (usually with a temperature of <40°C
[<104°F]). A smaller proportion of symptomatic individuals have
myalgia, sore throat, abdominal pain, maculopapular rash, meningoencephalitis, and confusion. Rare complications associated with
infection in the normal immune host include pneumonia, myocarditis,
encephalopathy, pericarditis, and polymyositis. Signs and symptoms
associated with acute infection usually resolve within several weeks,
although the lymphadenopathy may persist for some months. In one
epidemic, toxoplasmosis was diagnosed correctly in only 3 of the
25 patients who consulted physicians. If toxoplasmosis is considered
in the differential diagnosis, routine laboratory and serologic screening
should precede node biopsy.
It is now appreciated that genotypes of T. gondii prevalent in
South America may be more virulent than those typically seen
in North America or Europe. These genotypes may be associated with acute or recurrent ocular disease in immunocompetent
individuals and have also been associated with pneumonitis and a
fulminant sepsis picture in immunologically normal individuals. Thus
a detailed history is critical for establishing a diagnosis.
The results of routine laboratory studies are usually unremarkable
except for minimal lymphocytosis, an elevated erythrocyte sedimentation rate, and a nominal increase in serum aminotransferase levels.
Evaluation of cerebrospinal fluid (CSF) in cases with evidence of
encephalopathy or meningoencephalitis shows an elevation of intracranial pressure, mononuclear pleocytosis (10–50 cells/mL), a slight
increase in protein concentration, and (occasionally) an increase in the
gamma globulin level. PCR amplification of the Toxoplasma DNA target sequence in CSF may be beneficial. The CSF of chronically infected
individuals is normal.

CHAPTER 253

HOST IMMuNE RESPONSE
Acute Toxoplasma infection evokes a cascade of protective immune
responses in the immunocompetent host. Toxoplasma enters the host
at the gut mucosal level and evokes a mucosal immune response that
includes the production of antigen-specific secretory IgA. Titers of
serum IgA antibody directed at p30 (SAG1) are a useful marker for
congenital and acute toxoplasmosis. Milk-whey IgA from acutely
infected mothers contains a high titer of antibody to T. gondii and can
block infection of enterocytes in vitro. In mice, IgA intestinal secretions directed at the parasite are abundant and are associated with the
induction of mucosal T cells.
Within the host, T. gondii rapidly induces detectable levels of both
IgM and IgG serum antibodies. Monoclonal gammopathy of the IgG
class can occur in congenitally infected infants. IgM levels may be
increased in newborns with congenital infection. The polyclonal IgG
antibodies evoked by infection are parasiticidal in vitro in the presence
of serum complement and are the basis for the Sabin-Feldman dye test.
However, cell-mediated immunity is the major protective response
evoked by the parasite during host infection. Macrophages are activated
after phagocytosis of antibody-opsonized parasites. This activation can
lead to death of the parasite by either an oxygen-dependent or an oxygen-independent process. If the parasite is not phagocytosed and enters
the macrophage by active penetration, it continues to replicate, and this
replication may represent the mechanism for transport and dissemination to distant organs. Toxoplasma stimulates a robust IL-12 response
by human dendritic cells. The requirement for costimulation via
CD40/154 has been established. The CD4+ and CD8+ T cell responses
are antigen-specific and further stimulate the production of a variety of
important lymphokines that expand the T cell and natural killer cell repertoire. T. gondii is a potent inducer of a TH1 phenotype, with IL-12 and
IFN-γ playing an essential role in the control of the parasites’ growth
in the host. Regulation of the inflammatory response is at least partially
under the control of a TH2 response that includes the production of IL-4
and IL-10 in seropositive individuals. Both asymptomatic patients and
those with active infection may have a depressed CD4+-to-CD8+ ratio.
This shift may be correlated with a disease syndrome but is not necessarily correlated with disease outcome. Human T cell clones of both
the CD4+ and the CD8+ phenotypes are cytolytic against parasiteinfected macrophages. These T cell clones produce cytokines that are
“microbistatic.” IL-18, IL-7, and IL-15 upregulate the production of
IFN-γ and may be important during acute and chronic infection. The
effect of IFN-γ may be paradoxical, with stimulation of a host downregulatory response as well.
Although T. gondii infection is believed to be recrudescent in
patients with AIDS or other immunocompromised states, antibody
titers are not useful in establishing reactivation or in following the
activity of infection. An absence of positive serologies suggests an
alternative diagnosis, although AIDS patients may have borderline
positive or low serologies. T cells from AIDS patients with reactivation
of toxoplasmosis fail to secrete both IFN-γ and IL-2. This alteration in
the production of these critical immune cytokines contributes to the
persistence of infection. Toxoplasma infection frequently develops late
in the course of AIDS, when the loss of T cell–dependent protective
mechanisms, particularly CD8+ T cells, becomes most pronounced.

In children and adults, chronic infection can persist throughout life, 1401
with little consequence to the immunocompetent host.
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