phosphatase are often elevated in ATL. About 10% of patients have
leptomeningeal involvement leading to weakness, altered mental status, paresthesia, and/or headache. Unlike other forms of central nervous system (CNS) lymphoma, ATL may be accompanied by normal
CSF protein levels. The diagnosis depends on finding ATL cells in the
CSF (Chap. 134).
Lymphomatous ATL The lymphomatous type of ATL occurs in ~20% of
patients and is similar to the acute form in its natural history and clinical course, except that circulating abnormal cells are rare and lymphadenopathy is evident. The histology of the lymphoma is variable but
does not influence the natural history. In general, the diagnosis is
suspected on the basis of the patient’s birthplace (see “Epidemiology,”
above) and the presence of skin lesions and hypercalcemia. The diagnosis is confirmed by the detection of antibodies to HTLV-1 in serum.
Chronic ATL Patients with the chronic form of ATL generally have
normal serum levels of calcium and lactate dehydrogenase and no
involvement of the CNS, bone, or gastrointestinal tract. The median
duration of survival for these patients is 2 years. In some cases, chronic
ATL progresses to the acute form of the disease.

HAM (tropical spastic paraparesis) In contrast to ATL, in which there
is a slight predominance of male patients, HAM affects female patients
disproportionately. HAM resembles multiple sclerosis in certain ways
(Chap. 458). The onset is insidious. Symptoms include weakness or
stiffness in one or both legs, back pain, and urinary incontinence.
Sensory changes are usually mild, but peripheral neuropathy may
develop. The disease generally takes the form of slowly progressive and
unremitting thoracic myelopathy; one-third of patients are bedridden
within 10 years of diagnosis, and one-half are unable to walk unassisted by this point. Patients display spastic paraparesis or paraplegia
with hyperreflexia, ankle clonus, and extensor plantar responses.
Cognitive function is usually spared; cranial nerve abnormalities are
unusual.
Magnetic resonance imaging (MRI) reveals lesions in both the white
matter and the paraventricular regions of the brain as well as in the spinal cord. Pathologic examination of the spinal cord shows symmetric
degeneration of the lateral columns, including the corticospinal tracts;
some cases involve the posterior columns as well. The spinal meninges
and cord parenchyma contain an inflammatory infiltrate with myelin
destruction.
HTLV-1 is not usually found in cells of the CNS but may be
detected in a small population of lymphocytes present in the CSF.
In general, HTLV-1 replication is greater in HAM than in ATL, and
patients with HAM have a stronger immune response to the virus.
Antibodies to HTLV-1 are present in the serum and appear to be produced in the CSF of HAM patients, where titers are often higher than
in the serum. The pathophysiology of HAM may involve the induction
of autoimmune destruction of neural cells by T cells with specificity for
viral components such as Tax or Env proteins. One theory is that susceptibility to HAM may be related to the presence of human leukocyte
antigen (HLA) alleles capable of presenting viral antigens in a fashion
that leads to autoimmunity. Insufficient data are available to confirm
an HLA association. However, antibodies in the sera of HAM patients
have been shown to bind a neuron-specific antigen (heteronuclear
ribonuclear protein A1 [hnRNP A1]) and to interfere with neurotransmission in vitro.
It is unclear what factors influence whether HTLV-1 infection will
cause disease and, if it does, whether it will induce a neoplasm (ATL)
or an autoimmune disorder (HAM). Differences in viral strains, the
susceptibility of particular MHC haplotypes, the route of HTLV-1
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Other putative HTLV-1-related diseases Even in the absence of the full
clinical picture of HAM, bladder dysfunction is common in HTLV1-infected women. In areas where HTLV-1 is endemic, diverse inflammatory and autoimmune diseases have been attributed to the virus,
including uveitis, dermatitis, pneumonitis, rheumatoid arthritis, and
polymyositis. However, a causal relationship between HTLV-1 and
these illnesses has not been established.
Prevention Women in endemic areas should not breast-feed their
children, and blood donors should be screened for serum antibodies
to HTLV-1. As in the prevention of HIV infection, the practice of safe
sex and the avoidance of needle sharing are important.
TREATMENT

HTLV-1 Infection

For the small number of patients who develop HTLV-1-related
disease, therapies are not curative. In patients with the acute
and lymphomatous types of ATL, the disease progresses rapidly.
Hypercalcemia is generally controlled by glucocorticoid administration and cytotoxic therapy directed against the neoplasm. The
tumor is highly responsive to combination chemotherapy that
is used against other forms of lymphoma; however, patients are
susceptible to overwhelming bacterial and opportunistic infections, and ATL relapses within 4–10 months after remission in most
cases. The combination of interferon α and zidovudine may extend
survival. Because viral replication is not clearly associated with ATL
progression, zidovudine is probably effective through its cytotoxic
effects (as a chain-terminating thymidine analogue) rather than its
antiviral effects. LSG15, a multidrug chemotherapy program developed in Japan, induces complete responses in about one-third of
patients, about half of whom survive more than 2 years; however,
but the median survival time is about 13 months. A pilot trial suggested that mogamulizumab, an antibody to CCR4 (a receptor for
a number of chemokines, including RANTES and TARC), improved
response rates when added to chemotherapy. An experimental
approach using an yttrium 90–labeled or toxin-conjugated antibody
to the IL-2 receptor appears promising but is not widely available.
Patients with the chronic or smoldering form of ATL may be managed with an expectant approach: treat any infections, and watch
and wait for signs of progression to acute disease.
Patients with HAM may obtain some benefit from the use of glucocorticoids to reduce inflammation. Antiretroviral regimens have
not been effective. In one study, danazol (200 mg three times daily)
produced significant neurologic improvement in five of six treated
patients, with resolution of urinary incontinence in two cases,
decreased spasticity in three, and restoration of the ability to walk
after confinement to a wheelchair in two. Antibody to IL-15 receptor β chain has been tested with some promising clinical effects in
small numbers of patients. Physical therapy and rehabilitation are
important components of management.
FEATURES OF HTLV-2 INFECTION
Epidemiology HTLV-2 is endemic in certain Native American
tribes and in Africa. It is generally considered to be a New
World virus that was brought from Asia to the Americas
10,000–40,000 years ago during the migration of infected populations
across the Bering land bridge. The mode of transmission of HTLV-2 is
probably the same as that of HTLV-1 (see above). HTLV-2 may be less
readily transmitted sexually than HTLV-1.
Studies of large cohorts of injection drug users with serologic assays
that reliably distinguish HTLV-1 from HTLV-2 indicated that the
vast majority of HTLV-positive cohort members were infected with
HTLV-2. The seroprevalence of HTLV in a cohort of 7841 injection
drug users from drug treatment centers in Baltimore, Chicago, Los
Angeles, New Jersey (Asbury Park and Trenton), New York City
(Brooklyn and Harlem), Philadelphia, and San Antonio was 20.9%,
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Smoldering ATL Fewer than 5% of patients have the smoldering form
of ATL. In this form, the malignant cells have monoclonal proviral
integration; <5% of peripheral blood cells exhibit typical morphologic
abnormalities; hypercalcemia, adenopathy, and hepatosplenomegaly
do not develop; the CNS, the bones, and the gastrointestinal tract are
not involved; and skin lesions and pulmonary lesions may be present.
The median survival period for this small subset of patients appears to
be ≥5 years.

infection, the viral load, and the nature of the HTLV-1-related immune
response are putative factors, but few definitive data are available.

