susceptible to opportunistic infections, cancer, or AIDS and maintain delayed-type hypersensitivity to Candida, Trichophyton, mumps
virus, tetanus toxoid, and even purified protein derivative of tuberculin. At times, M. leprae–specific anergy is reversible with effective
chemotherapy. In LL tissues, there is a 2:1 ratio of CD8+ to CD4+ T
lymphocytes. LL patients have a predominant TH2 response and hyperglobulinemia, and LL tissues demonstrate a TH2 cytokine profile, being
rich in mRNAs for IL-4, IL-5, and IL-10 and poor in those for IL-2,
IFN-γ, and IL-12. It appears that cytokines mediate a protective tissue
response in leprosy, as injection of IFN-γ or IL-2 into lepromatous
lesions causes a loss of AFB and histopathologic conversion toward
a tuberculoid pattern. Macrophages of lepromatous leprosy patients
appear to be functionally intact; circulating monocytes exhibit normal
microbicidal function and responsiveness to IFN-γ.
Reactional States Lepra reactions comprise several common immunologically mediated inflammatory states that cause considerable morbidity. Some of these reactions precede diagnosis and the institution of
effective antimicrobial therapy; indeed, these reactions may precipitate
presentation for medical attention and diagnosis. Other reactions follow the initiation of appropriate chemotherapy; these reactions may
cause patients to perceive that their leprosy is worsening and to lose
confidence in conventional therapy. Only by warning patients of the
potential for these reactions and describing their manifestations can
physicians treating leprosy patients ensure continued credibility.

HPIM19_Part08_p1021-p1436.indd 1125

Elevated levels of circulating tumor necrosis factor (TNF) have
been demonstrated in ENL; thus, TNF may play a central role in the
pathobiology of this syndrome. ENL is thought to be a consequence
of immune complex deposition, given its TH2 cytokine profile and its
high levels of IL-6 and IL-8. However, in ENL tissue, the presence of
HLA-DR framework antigen of epidermal cells—considered a marker
for a delayed-type hypersensitivity response—and evidence of higher
levels of IL-2 and IFN-γ than are usually seen in polar lepromatous
disease suggest an alternative mechanism.
Lucio’s Phenomenon Lucio’s phenomenon is an unusual reaction seen
exclusively in patients from the Caribbean and Mexico who have the
diffuse lepromatosis form of lepromatous leprosy, most often those
who are untreated. Patients with this reaction develop recurrent crops
of large, sharply marginated, ulcerative lesions—particularly on the
lower extremities—that may be generalized and, when so, are frequently fatal as a result of secondary infection and consequent septic
bacteremia. Histologically, the lesions are characterized by ischemic
necrosis of the epidermis and superficial dermis, heavy parasitism of
endothelial cells with AFB, and endothelial proliferation and thrombus
formation in the larger vessels of the deeper dermis. Like ENL, Lucio’s
phenomenon is probably mediated by immune complexes.

Leprosy

Type 2 Lepra Reactions: Erythema Nodosum Leprosum Erythema nodosum leprosum (ENL) (Fig. 203-3) occurs exclusively in patients near
the lepromatous end of the leprosy spectrum (BL/LL), affecting nearly
50% of this group. Although ENL may precede leprosy diagnosis and
the initiation of therapy (sometimes, in fact, prompting the diagnosis),
in 90% of cases it follows the institution of chemotherapy, generally
within 2 years. The most common features of ENL are crops of painful erythematous papules that resolve spontaneously in a few days to a
week but may recur; malaise; and fever that can be profound. However,
patients may also experience symptoms of neuritis, lymphadenitis,
uveitis, orchitis, and glomerulonephritis and may develop anemia,
leukocytosis, and abnormal liver function tests (particularly increased
aminotransferase levels). Individual patients may have either a single
bout of ENL or chronic recurrent manifestations. Bouts may be either
mild or severe and generalized; in rare instances, ENL results in death.
Skin biopsy of ENL papules reveals vasculitis or panniculitis, sometimes with many lymphocytes but characteristically with polymorphonuclear leukocytes as well.

Figure 203-3 Moderately severe skin lesions of erythema
 odosum leprosum, some with pustulation and ulceration.
n

CHAPTER 203

Type 1 Lepra Reactions (Downgrading and Reversal Reactions) Type
1 lepra reactions occur in almost half of patients with borderline
forms of leprosy but not in patients with pure lepromatous disease.
Manifestations include classic signs of inflammation within previously involved macules, papules, and plaques and, on occasion,
the appearance of new skin lesions, neuritis, and (less commonly)
fever—generally low-grade. The nerve trunk most frequently involved
in this process is the ulnar nerve at the elbow, which may be painful
and exquisitely tender. If patients with affected nerves are not treated
promptly with glucocorticoids (see below), irreversible nerve damage
may result in as little as 24 h. The most dramatic manifestation is footdrop, which occurs when the peroneal nerve is involved.
When type 1 lepra reactions precede the initiation of appropriate
antimicrobial therapy, they are termed downgrading reactions, and
the case becomes histologically more lepromatous; when they occur
after the initiation of therapy, they are termed reversal reactions, and
the case becomes more tuberculoid. Reversal reactions often occur in
the first months or years after the initiation of therapy but may also
develop several years thereafter.
Edema is the most characteristic microscopic feature of type 1 lepra
lesions, whose diagnosis is primarily clinical. Reversal reactions are
typified by a TH1 cytokine profile, with an influx of CD4+ T helper cells
and increased levels of IFN-γ and IL-2. In addition, type 1 reactions
are associated with large numbers of T cells bearing γ/δ receptors—a
unique feature of leprosy.
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Complications • The Extremities Complications of the extremities in leprosy patients are primarily a consequence of neuropathy leading to insensitivity and myopathy. Insensitivity
affects fine touch, pain, and heat receptors but generally spares position and vibration appreciation. The most commonly affected nerve
trunk is the ulnar nerve at the elbow, whose involvement results in
clawing of the fourth and fifth fingers, loss of dorsal interosseous musculature in the affected hand, and loss of sensation in these distributions. Median nerve involvement in leprosy impairs thumb opposition
and grasp; radial nerve dysfunction, although rare in leprosy, leads to
wristdrop. Tendon transfers can restore hand function but should not
be performed until 6 months after the initiation of antimicrobial
therapy and the conclusion of episodes of acute neuritis.
Plantar ulceration, particularly at the metatarsal heads, is probably the most common complication of leprous neuropathy. Therapy
requires careful debridement; administration of appropriate antibiotics; avoidance of weight-bearing until ulcerations are healed, with
slowly progressive ambulation thereafter; and wearing of special shoes
to prevent recurrence.
Footdrop as a result of peroneal nerve palsy should be treated with
a simple nonmetallic brace in the shoe or with surgical correction
attained by tendon transfers. Although uncommon, Charcot’s joints,
particularly of the foot and ankle, may result from leprosy.
The loss of distal digits in leprosy is a consequence of insensitivity,
trauma, secondary infection, and—in lepromatous disease—a poorly
understood and sometimes profound osteolytic process. Conscientious
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