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similar for isolates within certain geographic locales and divergent for
isolates within others. These findings suggest that genomic analyses may
prove useful in the future for defining M. leprae transmission patterns.
M. leprae causes disease primarily in humans. However, in Texas
and Louisiana, 15% of nine-banded armadillos are infected, and
armadillo contact occasionally results in human disease. Armadillos
develop disseminated infection after IV inoculation of live M. leprae.
CLINICAL, HISTOLOGIC, AND IMMUNOLOGIC SPECTRUM
The incubation period prior to manifestation of clinical disease can
vary between 2 and 40 years, although it is generally 5–7 years in
duration. This long incubation period is probably, at least in part,
a consequence of the extremely long doubling time for M. leprae
(14 days in mice versus in vitro doubling times of 1 day and 20 min
for M. tuberculosis and Escherichia coli, respectively). Leprosy presents as a spectrum of clinical manifestations that have bacteriologic,
pathologic, and immunologic counterparts. The spectrum from polar
tuberculoid (TT) to borderline tuberculoid (BT) to mid-borderline
(BB, which is rarely encountered) to borderline lepromatous (BL) to
polar lepromatous (LL) disease is associated with an evolution from
asymmetric localized macules and plaques to nodular and indurated
symmetric generalized skin manifestations, an increasing bacterial
load, and loss of M. leprae–specific cellular immunity (Table 203-1).
Distinguishing dermatopathologic characteristics include the number
of lymphocytes, giant cells, and AFB as well as the nature of epithelioid
cell differentiation. Where a patient presents on the clinical spectrum
largely determines prognosis, complications, reactional states, and the
intensity of antimicrobial therapy required.

PART 8
Infectious Diseases

Tuberculoid Leprosy At the less severe end of the spectrum is
tuberculoid leprosy, which encompasses TT and BT disease.
In general, these forms of leprosy result in symptoms confined
to the skin and peripheral nerves. TT leprosy is the most common
form of the disease encountered in India and Africa but is virtually
absent in Southeast Asia, where BT leprosy is frequent.
The skin lesions of tuberculoid leprosy consist of one or a few
hypopigmented macules or plaques (Fig. 203-1) that are sharply
demarcated and hypesthetic, often have erythematous or raised borders, and are devoid of the normal skin organs (sweat glands and hair
follicles) and thus are dry, scaly, and anhidrotic. AFB are generally
absent or few in number. Tuberculoid leprosy patients may have asymmetric enlargement of one or a few peripheral nerves. Indeed, leprosy
and certain rare hereditary neuropathies are the only human diseases
associated with peripheral-nerve enlargement. Although any peripheral nerve may be enlarged (including small digital and supraclavicular
nerves), those most commonly affected are the ulnar, posterior auricular, peroneal, and posterior tibial nerves, with associated hypesthesia
and myopathy.

Figure 203-1 Tuberculoid (TT) leprosy: a well-defined, hypopigmented, anesthetic macule with anhidrosis and a raised granular
margin (arrowhead).
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In tuberculoid leprosy, T cells breach the perineurium, and destruction of Schwann cells and axons may be evident, resulting in fibrosis
of the epineurium, replacement of the endoneurium with epithelial
granulomas, and occasionally caseous necrosis. Such invasion and
destruction of nerves in the dermis by T cells are pathognomonic for
leprosy.
Circulating lymphocytes from patients with tuberculoid leprosy
readily recognize M. leprae and its constituent proteins, patients have
positive lepromin skin tests (see “Diagnosis,” below), and—owing to
a type 1 cytokine pattern in tuberculoid tissues—strong T cell and
macrophage activation results in a localized infection. In tuberculoid
leprosy tissue, there is a 2:1 predominance of helper CD4+ over CD8+
T lymphocytes. Tuberculoid tissues are rich in the mRNAs of the proinflammatory TH1 family of cytokines: interleukin (IL) 2, interferon
γ (IFN-γ), and IL-12; in contrast, IL-4, IL-5, and IL-10 mRNAs are
scarce.
Lepromatous Leprosy Lepromatous leprosy patients present with symmetrically distributed skin nodules (Fig. 203-2), raised plaques, or
diffuse dermal infiltration, which, when on the face, results in leonine
facies. Late manifestations include loss of eyebrows (initially the lateral
margins only) and eyelashes, pendulous earlobes, and dry scaling skin,
particularly on the feet. In LL leprosy, bacilli are numerous in the skin
(as many as 109/g), where they are often found in large clumps (globi),
and in peripheral nerves, where they initially invade Schwann cells,
resulting in foamy degenerative myelination and axonal degeneration
and later in Wallerian degeneration. In addition, bacilli are plentiful
in circulating blood and in all organ systems except the lungs and the
central nervous system. Nevertheless, patients are afebrile, and there is
no evidence of major organ system dysfunction.
Found almost exclusively in western Mexico and the Caribbean
is a form of lepromatous leprosy without visible skin lesions
but with diffuse dermal infiltration and a demonstrably thickened dermis, termed diffuse lepromatosis.
In lepromatous leprosy, nerve enlargement and damage tend to be
symmetric, result from actual bacillary invasion, and are more insidious but ultimately more extensive than in tuberculoid leprosy. Patients
with LL leprosy have acral, distal, symmetric peripheral neuropathy
and a tendency toward symmetric nerve-trunk enlargement. They
may also have signs and symptoms related to involvement of the upper
respiratory tract, the anterior chamber of the eye, and the testes.
In untreated LL patients, lymphocytes regularly fail to recognize
either M. leprae or its protein constituents, and lepromin skin tests
are negative (see “Diagnosis,” below). This loss of protective cellular
immunity appears to be antigen-specific, as patients are not unusually

Figure 203-2

Lepromatous (LL) leprosy: advanced nodular lesions.
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