1250 RNA levels. Patients with high levels of HIV RNA in plasma progress

to symptomatic disease faster than do patients with low levels of HIV
RNA (Fig. 226-22). Some patients referred to as long-term nonprogressors show little if any decline in CD4+ T cell counts over extended
periods of time. These patients generally have extremely low levels of
HIV RNA; a subset, referred to as elite nonprogressors, exhibits HIV
RNA levels <50 copies/mL. Certain other patients remain entirely
asymptomatic despite the fact that their CD4+ T cell counts show a
steady progressive decline to extremely low levels. In these patients, the
appearance of an opportunistic disease may be the first manifestation
of HIV infection. During the asymptomatic period of HIV infection,
the average rate of CD4+ T cell decline is ~50/μL per year. When the
CD4+ T cell count falls to <200/μL, the resulting state of immunodeficiency is severe enough to place the patient at high risk for opportunistic infection and neoplasms and, hence, for clinically apparent disease.

PART 8
Infectious Diseases

SYMPTOMATIC DISEASE
Symptoms of HIV disease can appear at any time during the course of
HIV infection. Generally speaking, the spectrum of illnesses that one
observes changes as the CD4+ T cell count declines. The more severe
and life-threatening complications of HIV infection occur in patients
with CD4+ T cell counts <200/μL. A diagnosis of AIDS is made in
individuals age 6 years and older with HIV infection and a CD4+ T
cell count <200/μL (Stage 3, Table 226-2) and in anyone with HIV
infection who develops one of the HIV-associated diseases considered
to be indicative of a severe defect in cell-mediated immunity (Table
226-1). While the causative agents of the secondary infections are
characteristically opportunistic organisms such as P. jiroveci, atypical
mycobacteria, CMV, and other organisms that do not ordinarily cause
disease in the absence of a compromised immune system, they also
include common bacterial and mycobacterial pathogens. Following
the widespread use of cART and implementation of guidelines for the
prevention of opportunistic infections (Table 226-11), the incidence
of these secondary infections has decreased dramatically (Fig. 226-33).
Overall, the clinical spectrum of HIV disease is constantly changing as
patients live longer and new and better approaches to treatment and
prophylaxis are developed. In addition to the classic AIDS-defining
illnesses, patients with HIV infection also have an increase in serious non-AIDS illnesses, including non-AIDS related cancers and
cardiovascular, renal, and hepatic disease. Non-AIDS events dominate
the disease burden for patients with HIV infection receiving cART
(Table 226-4). While AIDS-related illnesses are the leading cause of
death in patients with HIV infection, they account for fewer than
50% of deaths. Non-AIDS-defining malignancies, liver disease, and
cardiovascular disease each account for 10–15% of deaths in patients
with HIV infection. The physician providing care to a patient with
HIV infection must be well versed in general internal medicine as well
as HIV-related opportunistic diseases. In general, it should be stressed
that a key element of treatment of symptomatic complications of HIV
disease, whether they are primary or secondary, is achieving good
control of HIV replication through the use of cART and instituting
primary and secondary prophylaxis for opportunistic infections as
indicated.
Diseases of the Respiratory System Acute bronchitis and sinusitis are
prevalent during all stages of HIV infection. The most severe cases
tend to occur in patients with lower CD4+ T cell counts. Sinusitis
presents as fever, nasal congestion, and headache. The diagnosis
is made by CT or MRI. The maxillary sinuses are most commonly
involved; however, disease is also frequently seen in the ethmoid,
sphenoid, and frontal sinuses. While some patients may improve
without antibiotic therapy, radiographic improvement is quicker
and more pronounced in patients who have received antimicrobial
therapy. It is postulated that this high incidence of sinusitis results
from an increased frequency of infection with encapsulated organisms such as H. influenzae and Streptococcus pneumoniae. In patients
with low CD4+ T cell counts one may see mucormycosis infections of
the sinuses. In contrast to the course of this infection in other patient
populations, mucormycosis of the sinuses in patients with HIV infection may progress more slowly. In this setting aggressive, frequent

HPIM19_Part08_p1021-p1436.indd 1250

local debridement in addition to local and systemic amphotericin B
may result in effective treatment.
Pulmonary disease is one of the most frequent complications of
HIV infection. The most common manifestation of pulmonary disease
is pneumonia. Three of the 10 most common AIDS-defining illnesses
are recurrent bacterial pneumonia, tuberculosis, and pneumonia due
to the unicellular fungus P. jiroveci. Other major causes of pulmonary
infiltrates include other mycobacterial infections, other fungal infections, nonspecific interstitial pneumonitis, KS, and lymphoma.
Bacterial pneumonia is seen with an increased frequency in patients
with HIV infection, with 0.8–2.0 cases per 100 person-years. Patients
with HIV infection are particularly prone to infections with encapsulated organisms. S. pneumoniae (Chap. 171) and H. influenzae
(Chap. 182) are responsible for most cases of bacterial pneumonia in patients with AIDS. This may be a consequence of altered
B cell function and/or defects in neutrophil function that may be
secondary to HIV disease (see above). Pneumonias due to S. aureus
(Chap. 172) and P. aeruginosa (Chap. 189) also are reported to
occur with an increased frequency in patients with HIV infection.
S. pneumoniae (pneumococcal) infection may be the earliest serious
infection to occur in patients with HIV disease. This can present as
pneumonia, sinusitis, and/or bacteremia. Patients with untreated
HIV infection have a sixfold increase in the incidence of pneumococcal pneumonia and a 100-fold increase in the incidence of pneumococcal bacteremia. Pneumococcal disease may be seen in patients
with relatively intact immune systems. In one study, the baseline
CD4+ T cell count at the time of a first episode of pneumococcal
pneumonia was ~300/μL. Of interest is the fact that the inflammatory response to pneumococcal infection appears proportional to the
CD4+ T cell count. Due to this high risk of pneumococcal disease,
immunization with the conjugated pneumococcal vaccine followed
by booster immunization with the 23-valent pneumococcal polysaccharide vaccine is one of the generally recommended prophylactic
measures for patients with HIV infection. This is likely most effective if given while the CD4+ T cell count is >200/μL and, if given to
patients with lower CD4+ T cell counts, should be repeated once the
count has been above 200 for 6 months. Although clear guidelines do
not exist, it also makes sense to repeat immunization every 5 years.
The incidence of bacterial pneumonia is cut in half when patients
quit smoking.
Pneumocystis pneumonia (PCP), once the hallmark of AIDS, has
dramatically declined in incidence following the development of
effective prophylactic regimens and the widespread use of cART.
It is, however, still the single most common cause of pneumonia in
patients with HIV infection in the United States and can be identified
as a likely etiologic agent in 25% of cases of pneumonia in patients
with HIV infection, with an incidence in the range of 2–3 cases per
100 person-years. Approximately 50% of cases of HIV-associated PCP
occur in patients who are unaware of their HIV status. The risk of
PCP is greatest among those who have experienced a previous bout
of PCP and those who have CD4+ T cell counts of <200/μL. Overall,
79% of patients with PCP have CD4+ T cell counts <100/μL and 95%
of patients have CD4+ T cell counts <200/μL. Recurrent fever, night
sweats, thrush, and unexplained weight loss also are associated with
an increased incidence of PCP. For these reasons, it is strongly recommended that all patients with CD4+ T cell counts <200/μL (or a CD4
percentage <15) receive some form of PCP prophylaxis. The incidence
of PCP is approaching zero in patients with known HIV infection
receiving appropriate cART and prophylaxis. In the United States,
primary PCP is now occurring at a median CD4+ T cell count of 36/
μL, while secondary PCP is occurring at a median CD4+ T cell count
of 10/μL. Patients with PCP generally present with fever and a cough
that is usually nonproductive or productive of only scant amounts of
white sputum. They may complain of a characteristic retrosternal chest
pain that is worse on inspiration and is described as sharp or burning.
HIV-associated PCP may have an indolent course characterized by
weeks of vague symptoms and should be included in the differential
diagnosis of fever, pulmonary complaints, or unexplained weight loss
in any patient with HIV infection and <200 CD4+ T cells/μL. The most
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