1120 can be monitored. Isoniazid, rifampin, and pyrazinamide may be

given in the usual doses in cases of mild to moderate renal failure,
but the dosages of isoniazid and pyrazinamide should be reduced
for all patients with severe renal failure except those undergoing
hemodialysis. Patients with hepatic disease pose a special problem
because of the hepatotoxicity of isoniazid, rifampin, and pyrazinamide. Patients with severe hepatic disease may be treated with
ethambutol, streptomycin, and possibly another drug (e.g., a fluoroquinolone); if required, isoniazid and rifampin may be administered
under close supervision. The use of pyrazinamide by patients with
liver failure should be avoided. Silicotuberculosis necessitates the
extension of therapy by at least 2 months.
The regimen of choice for pregnant women (Table 202-3) is 9
months of treatment with isoniazid and rifampin supplemented by
ethambutol for the first 2 months. Although the WHO has recommended routine use of pyrazinamide for pregnant women, this
drug has not been recommended in the United States because of
insufficient data documenting its safety in pregnancy. Streptomycin
is contraindicated because it is known to cause eighth-cranial-nerve
damage in the fetus. Treatment for TB is not a contraindication to
breast-feeding; most of the drugs administered will be present in
small quantities in breast milk, albeit at concentrations far too low to
provide any therapeutic or prophylactic benefit to the child.
Medical consultation on difficult-to-manage cases is provided by
the U.S. CDC Regional Training and Medical Consultation Centers
(www.cdc.gov/tb/education/rtmc/).

PREVENTION

PART 8

The best way to prevent TB is to diagnose and isolate infectious cases
rapidly and to administer appropriate treatment until patients are
rendered noninfectious (usually 2–4 weeks after the start of proper
treatment) and the disease is cured. Additional strategies include BCG
vaccination and treatment of persons with LTBI who are at high risk
of developing active disease.

Infectious Diseases

BCG VACCINATION
BCG was derived from an attenuated strain of M. bovis and was first
administered to humans in 1921. Many BCG vaccines are available
worldwide; all are derived from the original strain, but the vaccines
vary in efficacy, ranging from 80% to nil in randomized, placebocontrolled trials. A similar range of efficacy was found in recent observational studies (case–control, historic cohort, and cross-sectional)
in areas where infants are vaccinated at birth. These studies and a
meta-analysis also found higher rates of efficacy in the protection
of infants and young children from serious disseminated forms of
childhood TB, such as tuberculous meningitis and miliary TB. BCG
vaccine is safe and rarely causes serious complications. The local tissue
response begins 2–3 weeks after vaccination, with scar formation and
healing within 3 months. Side effects—most commonly, ulceration at
the vaccination site and regional lymphadenitis—occur in 1–10% of
vaccinated persons. Some vaccine strains have caused osteomyelitis
in ~1 case per million doses administered. Disseminated BCG infection (“BCGitis”) and death have occurred in 1–10 cases per 10 million
doses administered, although this problem is restricted almost exclusively to persons with impaired immunity, such as children with severe
combined immunodeficiency syndrome or adults with HIV infection.
BCG vaccination induces TST reactivity, which tends to wane with
time. The presence or size of TST reactions after vaccination does not
predict the degree of protection afforded.
BCG vaccine is recommended for routine use at birth in countries
with high TB prevalence. However, because of the low risk of transmission of TB in the United States and other high-income countries, the
unreliable protection afforded by BCG, and its impact on the TST, the
vaccine is not recommended for general use. HIV-infected adults and
children should not receive BCG vaccine. Moreover, infants whose
HIV status is unknown but who have signs and symptoms consistent
with HIV infection or who are born to HIV-infected mothers should
not receive BCG.
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Over the past decade, renewed research and development efforts
have been made toward a new TB vaccine. In mid-2014, 16 candidates
were in clinical trials and 12 were being field tested. The first new vaccine, for which results of a clinical trial became available in early 2013,
is MVA85A/AERAS-485; unfortunately, this viral-vectored vaccine
did not show clinical benefit as a booster to BCG.

TREATMENT

Latent Tuberculosis Infection

It is estimated that about 2 billion people, or nearly one-third of
the human population, have been infected with M. tuberculosis.
Although only a small fraction of these infections will progress
toward active disease, new active cases will continue to emerge
from this pool of “latently” infected individuals. Unfortunately,
there is no diagnostic test at present that can predict which individuals with LTBI will develop active TB. Treatment of selected
persons with LTBI aims at preventing active disease. This intervention (also called preventive chemotherapy or chemoprophylaxis) is
based on the results of a large number of randomized, placebocontrolled clinical trials demonstrating that a 6- to 9-month course
of isoniazid reduces the risk of active TB in infected people by
up to 90%. Analysis of available data indicates that the optimal
duration of treatment is ~9 months. In the absence of reinfection,
the protective effect is believed to be lifelong. Clinical trials have
shown that isoniazid reduces rates of TB among TST-positive persons with HIV infection. Studies in HIV-infected patients have also
demonstrated the effectiveness of shorter courses of rifampinbased treatment.
Candidates for treatment of LTBI are listed in Table 202-5. They
can be identified by TST or IGRA of persons in defined high-risk
groups. For skin testing, 5 tuberculin units of polysorbate-stabilized
PPD should be injected intradermally into the volar surface of the
forearm (i.e., the Mantoux method). Multipuncture tests are not
recommended. Reactions are read at 48–72 h as the transverse

TABLE 202-5 T uberculin Reaction Size and Treatment of Latent
Mycobacterium tuberculosis Infection
Risk Group
HIV-infected persons
Recent contacts of a patient with TB
Organ transplant recipients
Persons with fibrotic lesions consistent with old TB
on chest radiography
Persons who are immunosuppressed, e.g., due to
the use of glucocorticoids or tumor necrosis factor
α inhibitors
Persons with high-risk medical c onditionsb
Recent immigrants (≤5 years) from high-prevalence
countries
Injection drug users
Mycobacteriology laboratory personnel; residents
and employees of high-risk congregate settingsc
Children <5 years of age; children and adolescents
exposed to adults in high-risk categories
Low-risk personsd

Tuberculin
Reaction Size, mm
≥5
≥5a
≥5
≥5
≥5

≥5
≥10
≥10
≥10
≥10
≥15

Tuberculin-negative contacts, especially children, should receive prophylaxis for 2–3
months after contact ends and should then undergo repeat TST. Those whose results
remain negative should discontinue prophylaxis. HIV-infected contacts should receive a
full course of treatment regardless of TST results. bThese conditions include silicosis and
end-stage renal disease managed by hemodialysis cThese settings include correctional
facilities, nursing homes, homeless shelters, and hospitals and other health care facilities. dExcept for employment purposes where longitudinal TST screening is anticipated,
TST is not indicated for these low-risk persons. A decision to treat should be based on
individual risk/benefit considerations.
a

Source: Adapted from Centers for Disease Control and Prevention: TB elimination—treatment options for latent tuberculosis infection (2011). Available at http://www.cdc.gov/tb/
publications/factsheets/testing/skintestresults.pdf.
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