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virus; (2) the fact that the infection can be transmitted by cell-free or cell-associated virus; (3) the
fact that the HIV provirus integrates itself into the genome of the target cell and may remain in a
latent form unex posed to the immune system; (4) the likely need for the development of effective
mucosal immunity; and, importantly, (5) the difficulty that the immune system has in readily
mounting broadly neutralizing antibodies in response to natural infection with HIV (see below).
Early attempts to develop a vaccine with the envelope protein gpl120 aimed at inducing
neutralizing antibodies in humans were unsuccess ful; the elicited antisera failed to neutralize
primary isolates of HIV. In this regard, two phase 3 trials were undertaken in the United States and
Thailand using soluble gp120, and the vaccines failed to protect human volunteers from HIV
infection. In addition, two separate vaccine trials aimed at eliciting CD8+ T cell responses to
prevent infection and, if unsuccessful in preventing infection, to control postinfection viremia, also
failed at both goals. In 2009, a vaccine using a poxvirus vector prime expressing various viral
proteins followed by an envelope protein boost was assessed in a 16,000-person clinical trial
(RV144) conducted in Thailand among predominantly low-HIV-prevalence heterosexu als. The
vaccine provided the first positive, albeit very modest, signal ever reported in an HIV vaccine trial,
showing 31% protection against acquisition of infection. Such a result is certainly not sufficient
justifi cation for clinical use of the vaccine; however, it served as an important first step in the
direction of the development of a safe and effective vaccine against HIV infection. Follow-up
studies of RV144 indicate that nonneutralizing or weakly neutralizing antibody responses against
certain constant epitopes in the otherwise highly variable V1-V2 region of the HIV envelope may be
associated with the modest degree of protection observed in that clinical trial. Three additional
similar studies were undertaken in high-HIV-prevalence countries in sub-Saharan Africa as well as
in the Americas and certain European countries in attempts to improve on the results of RV144 by
a variety of approaches, including increasing the number of vaccine boosts with envelope protein,
the use of mosaic antigens, and the addition of adjuvant. Unfortunately, all three of these phase 3
studies of candidate vaccines failed to show efficacy. Another study was terminated early due to
lack of efficacy. An area of HIV vaccine research that is currently being actively pursued is the
attempt to induce broadly neutralizing antibodies by developing as immunogens for vaccination
certain epitopes on the HIV envelope that are the targets of naturally occurring broadly neutralizing



antibodies during HIV infection (Fig. 208-30). It is curious that only about 20% of people with HIV
develop broadly neutralizing antibod ies in response to natural infection and they do so only after
2-3 years of ongoing infection. By the time these antibodies appear, they can neutralize a broad
range of primary HIV isolates, but they appear to be ineffective against the autologous virus in the
infected subject. Upon close examination, these broadly neutralizing antibodies manifest a high
degree of somatic mutations that accumulated over time and are responsible for their affinity
maturation and broadly neutralizing capacity. The goal of current efforts is to develop the
conformationally correct HIV envelope epitopes that, when used as immunogens, would direct the
immune response of an uninfected individual to the produc tion of broadly neutralizing antibodies
over a reasonable time frame by sequential immunizations. It remains to be seen whether this
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Viral Gastroenteritis Acute infectious gastroenteritis is a common illness that affects persons of all
ages worldwide. It is a leading cause of death among children in developing countries, accounting
for an estimated 0.5 million deaths each year, and is responsible for up to 6-8% of all
hospitalizations among children in industrialized countries, including the United States. Elderly
persons, especially those with debilitating health conditions, also are at risk of severe
complications and death from acute gastroen teritis. Among healthy young adults, acute
gastroenteritis is rarely fatal but incurs substantial medical and social costs, including those of time
lost from work. Several enteric viruses have been recognized as important etiologic agents of acute
infectious gastroenteritis (Table 209-1, Fig. 209-1).
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