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suppression of HIV (<50 copies/mL) and CD4+ T cell counts >200/μL
for at least 3 months.
M. tuberculosis, once thought to be on its way to extinction in
the United States, experienced a resurgence associated with the HIV
epidemic (Chap. 202). Worldwide, approximately one-third of all
AIDS-related deaths are associated with TB, and TB is the primary
cause of death for 10–15% of patients with HIV infection. In the
United States ~5% of AIDS patients have active TB. Patients with HIV
infection are more likely to have active TB by a factor of 100 when
compared with an HIV-negative population. For an asymptomatic
HIV-negative person with a positive purified protein derivative (PPD)
skin test, the risk of reactivation TB is around 1% per year. For the
patient with untreated HIV infection, a positive PPD skin test, and
no signs or symptoms of TB, the rate of reactivation TB is 7–10% per
year. Untreated TB can accelerate the course of HIV infection. Levels
of plasma HIV RNA increase in the setting of active TB and decline
in the setting of successful TB treatment. Active TB is most common in
patients 25–44 years of age, in African Americans and Hispanics, in
patients in New York City and Miami, and in patients in developing
countries. In these demographic groups, 20–70% of the new cases
of active TB are in patients with HIV infection. The epidemic of TB
embedded in the epidemic of HIV infection probably represents the
greatest health risk to the general public and the health care profession associated with the HIV epidemic. In contrast to infection with
atypical mycobacteria such as MAC, active TB often develops relatively early in the course of HIV infection and may be an early clinical sign of HIV disease. In one study, the median CD4+ T cell count
at presentation of TB was 326/μL. The clinical manifestations of TB
in HIV-infected patients are quite varied and generally show different patterns as a function of the CD4+ T cell count. In patients with
relatively high CD4+ T cell counts, the typical pattern of pulmonary
reactivation occurs: patients present with fever, cough, dyspnea on
exertion, weight loss, night sweats, and a chest x-ray revealing cavitary
apical disease of the upper lobes. In patients with lower CD4+ T cell
counts, disseminated disease is more common. In these patients the
chest x-ray may reveal diffuse or lower-lobe bilateral reticulonodular
infiltrates consistent with miliary spread, pleural effusions, and hilar
and/or mediastinal adenopathy. Infection may be present in bone,
brain, meninges, GI tract, lymph nodes (particularly cervical lymph
nodes), and viscera. Some patients with advanced HIV infection and
active TB may have no symptoms of illness, and thus screening for
TB should be part of the initial evaluation of every patient with HIV
infection. Approximately 60–80% of HIV-infected patients with TB
have pulmonary disease, and 30–40% have extrapulmonary disease.
Respiratory isolation and a negative-pressure room should be used for
patients in whom a diagnosis of pulmonary TB is being considered.
This approach is critical to limit nosocomial and community spread
of infection. Culture of the organism from an involved site provides
a definitive diagnosis. Blood cultures are positive in 15% of patients.
This figure is higher in patients with lower CD4 +T cell counts. In
the setting of fulminant disease one cannot rely on the accuracy of a
negative PPD skin test to rule out a diagnosis of TB. In addition, IFN-γ
release assays may be difficult to interpret due to high backgrounds as
a consequence of HIV-associated immune activation. TB is one of the
conditions associated with HIV infection for which cure is possible with
appropriate therapy. Therapy for TB is generally the same in the HIVinfected patient as in the HIV-negative patient (Chap. 202). Due to
the possibility of multidrug-resistant or extensively drug-resistant TB,
drug susceptibility testing should be performed to guide therapy. Due
to pharmacokinetic interactions, adjusted doses of rifabutin should be
substituted for rifampin in patients receiving the HIV protease inhibitors or nonnucleoside reverse transcriptase inhibitors. Treatment is
most effective in programs that involve directly observed therapy.
Initiation of cART and/or anti-TB therapy may be associated with
clinical deterioration due to immune reconstitution inflammatory syndrome (IRIS) reactions. These are most common in patients initiating
both treatments at the same time, may occur as early as 1 week after
initiation of cART therapy, and are seen more frequently in patients
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with advanced HIV disease. For these reasons it is recommended that
initiation of cART be delayed in antiretroviral-naïve patients with
CD4 counts >50 cells/μL until 2–4 weeks following the initiation of
treatment for TB. For patients with lower CD4 counts the benefits of
more immediate cART outweigh the risks of IRIS, and cART should
be started as soon as possible in those patients. Effective prevention of
active TB can be a reality if the health care professional is aggressive
in looking for evidence of latent or active TB by making sure that all
patients with HIV infection receive a PPD skin test or evaluation with
an IFN-γ release assay. Anergy testing is not of value in this setting.
Since these tests rely on the host mounting an immune response to
M. tuberculosis, patients with CD4+ T cell counts <200 cells/μL should
be retested if their CD4+ T cell counts rise to persistently above 200.
Patients at risk of continued exposure to TB should be tested annually.
HIV-infected individuals with a skin-test reaction of >5 mm, those
with a positive IFN-γ release assay, or those who are close household
contacts of persons with active TB should receive treatment with
9 months of isoniazid and pyridoxine.
Atypical mycobacterial infections are also seen with an increased
frequency in patients with HIV infection. Infections with at least 12
different mycobacteria have been reported, including M. bovis and
representatives of all four Runyon groups. The most common atypical
mycobacterial infection is with M. avium or M. intracellulare species—
the Mycobacterium avium complex (MAC). Infections with MAC are
seen mainly in patients in the United States and are rare in Africa. It
has been suggested that prior infection with M. tuberculosis decreases
the risk of MAC infection. MAC infections probably arise from organisms that are ubiquitous in the environment, including both soil and
water. There is little evidence for person-to-person transmission of
MAC infection. The presumed portals of entry are the respiratory
and GI tracts. MAC infection is a late complication of HIV infection,
occurring predominantly in patients with CD4+ T cell counts of <50/μL.
The average CD4+ T cell count at the time of diagnosis is 10/μL. The
most common presentation is disseminated disease with fever, weight
loss, and night sweats. At least 85% of patients with MAC infection
are mycobacteremic, and large numbers of organisms can often be
demonstrated on bone marrow biopsy. The chest x-ray is abnormal
in ~25% of patients, with the most common pattern being that of a
bilateral, lower-lobe infiltrate suggestive of miliary spread. Alveolar or
nodular infiltrates and hilar and/or mediastinal adenopathy can also
occur. Other clinical findings include endobronchial lesions, abdominal pain, diarrhea, and lymphadenopathy. Anemia and elevated liver
alkaline phosphatase are common. The diagnosis is made by the
culture of blood or involved tissue. The finding of two consecutive
sputum samples positive for MAC is highly suggestive of pulmonary
infection. Cultures may take 2 weeks to turn positive. Therapy consists
of a macrolide, usually clarithromycin, with ethambutol. Some physicians elect to add a third drug from among rifabutin, ciprofloxacin,
or amikacin in patients with extensive disease. Therapy was generally
for life; however, with the use of cART it is possible to discontinue
therapy in patients with sustained suppression of HIV replication and
CD4+ T cell counts >100/μL for 3–6 months. Primary prophylaxis
for MAC is indicated in patients with HIV infection and CD4+ T cell
counts <50/μL (Table 226-11). This may be discontinued in patients in
whom cART induces a sustained suppression of viral replication and
an increase in CD4+ T cell count to >100/μL for ≥6 months.
Rhodococcus equi is a gram-positive, pleomorphic, acid-fast, nonspore-forming bacillus that can cause pulmonary and/or disseminated
infection in patients with advanced HIV infection. Fever and cough
are the most common presenting signs. Radiographically one may see
cavitary lesions and consolidation. Blood cultures are often positive.
Treatment is based on antimicrobial sensitivity testing.
Fungal infections of the lung, in addition to PCP, can be seen in
patients with AIDS. Patients with pulmonary cryptococcal disease
present with fever, cough, dyspnea, and, in some cases, hemoptysis.
A focal or diffuse interstitial infiltrate is seen on chest x-ray in >90%
of patients. In addition, one may see lobar disease, cavitary disease,
pleural effusions, and hilar or mediastinal adenopathy. More than half
of patients are fungemic, and 90% of patients have concomitant CNS
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