1122 registered and notified). In 2006, the WHO indicated that, although
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these essential elements remain the fundamental components of any
control strategy, additional steps must be undertaken to reach the
2015 international TB control targets set within the United Nations
Millennium Development Goals. Thus, a new “Stop TB Strategy”
with six components has been promoted since 2006: (1) Pursue
high-quality DOTS expansion and enhancement. (2) Address HIVassociated TB, MDR-TB, and the needs of poor and vulnerable populations. (3) Contribute to health system strengthening. (4) Engage all
care providers. (5) Empower people with TB and their communities.
(6) Enable and promote research. As part of the fourth component,
evidence-based International Standards for Tuberculosis Care—
focused on diagnosis, treatment, and public health responsibilities—
have been introduced for wide adoption by medical and professional
societies, academic institutions, and all practitioners worldwide
(http://www.who.int/tb/publications/ISTC_3rdEd.pdf?ua=1).
Care and control of HIV-associated TB are particularly challenging
in developing countries because existing interventions require collaboration between HIV/AIDS and TB programs as well as standard services. While TB programs must test every patient for HIV in order to
provide access to trimethoprim-sulfamethoxazole prophylaxis against
common infections and ART, HIV/AIDS programs must regularly
screen persons living with HIV/AIDS for active TB, provide treatment
for LTBI, and ensure infection control in settings where people living
with HIV congregate.
Early and active case detection is considered an important intervention not only among persons living with HIV/AIDS but also among
other vulnerable populations, as it reduces transmission in a community
and provides early effective care. For TB control efforts to succeed and
for elimination to become a realistic target, programs must optimize
their performance and include additional interventions as described.
Moreover, the approach to TB control and care needs to become holistic and engage beyond dedicated programs. Therefore, the WHO’s
“End TB” strategy has been designed and builds on three pillars for the
post-2015 era of increased efforts by governments and national programs worldwide: (1) integrated, patient-centered care and prevention;
(2) bold policies and supportive systems; and (3) intensified research
and innovation. The first pillar incorporates all technological innovations, such as early diagnostic approaches (including universal
drug-susceptibility testing and systematic screening of identified,
setting-specific, high-risk groups); well-designed treatment regimens
for all forms of TB; proper management of HIV-associated TB and
other comorbidities; and preventive treatment of persons at high risk.
The second pillar is fundamental and is normally beyond the control
of dedicated programs, relying on policies forged by the highest-level
health and governmental authorities: availability of adequate and wellidentified human and financial resources; engagement of civil society
organizations and all relevant public and private providers to facilitate
care and prevention of all patients; a policy of universal health coverage (which implies avoidance of catastrophic expenditures caused by
TB among the poorest); regulatory frameworks for case notifications,
vital registration, quality and rational use of medicines, and infection
control; social protection mechanisms; poverty alleviation strategies;
and interventions on the broader determinants of TB. Finally, the third
pillar of the new strategy emphasizes intensification of engagement in
research and development of new tools and interventions as well as
optimization of implementation and rapid adoption of new tools in
endemic countries. In the end, besides specific clinical care and control
interventions as described in this chapter, elimination of TB ultimately
will require control and attenuation of the multitude of risk factors (e.g.,
HIV, smoking, and diabetes) and socioeconomic determinants (e.g.,
extreme poverty, inadequate living conditions and bad housing, alcoholism, malnutrition, and indoor air pollution) with clearly implemented
policies within the health sector and other sectors linked to human
development and welfare.
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Leprosy
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Leprosy, first described in ancient Indian texts from the sixth century
b.c., is a nonfatal, chronic infectious disease caused by Mycobacterium
leprae, the clinical manifestations of which are largely confined to the
skin, peripheral nervous system, upper respiratory tract, eyes, and testes. The unique tropism of M. leprae for peripheral nerves (from large
nerve trunks to microscopic dermal nerves) and certain immunologically mediated reactional states are the major causes of morbidity in
leprosy. The propensity of the disease, when untreated, to result in
characteristic deformities and the recognition in most cultures that the
disease is communicable from person to person have resulted historically in a profound social stigma. Today, with early diagnosis and the
institution of appropriate and effective antimicrobial therapy, patients
can lead productive lives in the community, and deformities and other
visible manifestations can largely be prevented.
ETIOLOGY
M. leprae is an obligate intracellular bacillus (0.3–1 μm wide and
1–8 μm long) that is confined to humans, armadillos in certain locales,
and sphagnum moss. The organism is acid-fast, indistinguishable
microscopically from other mycobacteria, and ideally detected in
tissue sections by a modified Fite stain. Strain variability has been
documented in this organism. M. leprae produces no known toxins
and is well adapted to penetrate and reside within macrophages, yet it
may survive outside the body for months. In untreated patients, only
~1% of M. leprae organisms are viable. The morphologic index (MI),
a measure of the number of acid-fast bacilli (AFB) in skin scrapings
that stain uniformly bright, correlates with viability. The bacteriologic
index (BI), a logarithmic-scaled measure of the density of M. leprae
in the dermis, may be as high as 4–6+ in untreated patients and falls
by 1 unit per year during effective antimicrobial therapy; the rate of
decrease is independent of the relative potency of therapy. A rising MI
or BI suggests relapse and perhaps—if the patient is being treated—
drug resistance. Drug resistance can be confirmed or excluded in the
mouse model of leprosy, and resistance to dapsone and rifampin can
be documented by the recognition of mutant genes. However, the
availability of these technologies is extremely limited.
As a result of reductive evolution, almost half of the M. leprae
genome contains nonfunctional genes; only 1605 genes encode
for proteins, and 1439 genes are shared with Mycobacterium
tuberculosis. In contrast, M. tuberculosis uses 91% of its genome to
encode for 4000 proteins. Among the lost genes in M. leprae are those
for catabolic and respiratory pathways; transport systems; purine,
methionine, and glutamine synthesis; and nitrogen regulation. The
genome of M. leprae provides a metabolic rationale for its obligate
intracellular existence and reliance on host biochemical support, a
template for targets of drug development, and ultimately a pathway to
cultivation. The finding of strain variability among M. leprae isolates
has provided a powerful tool with which to address anew the organism’s epidemiology and pathobiology and to determine whether
relapse represents reactivation or reinfection. The bacterium’s complex cell wall contains large amounts of an M. leprae–specific phenolic
glycolipid (PGL-1), which is detected in serologic tests. The unique
trisaccharide of M. leprae binds to the basal lamina of Schwann cells;
this interaction is probably relevant to the fact that M. leprae is the only
bacterium to invade peripheral nerves.
Although it was the first bacterium to be etiologically associated
with human disease, M. leprae remains one of the few bacterial species
that still has not been cultivated on artificial medium or tissue culture.
The multiplication of M. leprae in mouse footpads (albeit limited, with
a doubling time of ~2 weeks) has provided a means to evaluate antimicrobial agents, monitor clinical trials, and screen vaccines. M. leprae
grows best in cooler tissues (the skin, peripheral nerves, anterior chamber of the eye, upper respiratory tract, and testes), sparing warmer
areas of the skin (the axilla, groin, scalp, and midline of the back).
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