TABLE 226-9  Association between High-Sensitivity CRP, IL-6, and
d-Dimer with All-Cause Mortality in Patients with HIV
Infection
Unadjusted
Marker
Hs-CRP
IL-6
d-dimer

Odds Ratio
(Fourth/First)
2.0
8.3
12.4

p
.05
<.0001
<.0001

Primary Infection

Adjusted
Odds Ratio
(Fourth/First)
2.8
11.8
26.5

p
.03
<.0001
<.0001

3–6 weeks
Plasma viremia
(wide dissemination
of virus)

co-receptor. These assays take weeks to perform and are expensive.
Another, less costly option is to obtain a genotypic assay of the V3 region
of HIV-1 and then employ a computer algorithm to predict viral tropism
from the sequence. While this approach is less expensive than the classic
phenotypic assay, there are fewer data to validate its predictive value.

CLINICAL MANIFESTATIONS

ACUTE HIV INFECTION
It is estimated that 50–70% of individuals with HIV infection experience an acute clinical syndrome ~3–6 weeks after primary infection
(Fig. 226-32). Varying degrees of clinical severity have been reported,
and although it has been suggested that symptomatic seroconversion
leading to the seeking of medical attention indicates an increased risk
for an accelerated course of disease, there does not appear to be a correlation between the level of the initial burst of viremia in acute HIV
infection and the subsequent course of disease. The typical clinical
findings in the acute HIV syndrome are listed in Table 226-10; they
occur along with a burst of plasma viremia. It has been reported that
several symptoms of the acute HIV syndrome (fever, skin rash, pharyngitis, and myalgia) occur less frequently in those infected by injection drug use compared with those infected by sexual contact. The
syndrome is typical of an acute viral syndrome and has been likened
to acute infectious mononucleosis. Symptoms usually persist for one
to several weeks and gradually subside as an immune response to HIV
develops and the levels of plasma viremia decrease. Opportunistic
infections have been reported during this stage of infection, reflecting
the immunodeficiency that results from reduced numbers of CD4+
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Figure 226-32 The acute HIV syndrome. See text for detailed
description. (Adapted from G Pantaleo et al: N Engl J Med 328:327, 1993.
Copyright 1993 Massachusetts Medical Society. All rights reserved.)
T cells and likely also from the dysfunction of CD4+ T cells owing
to viral protein and endogenous cytokine-induced perturbations of
cells (Table 226-5) associated with the extremely high levels of plasma
viremia. A number of immunologic abnormalities accompany the
acute HIV syndrome, including multiphasic perturbations of the
numbers of circulating lymphocyte subsets. The number of total lymphocytes and T cell subsets (CD4+ and CD8+) are initially reduced.
An inversion of the CD4+/CD8+ T cell ratio occurs later because of
a rise in the number of CD8+ T cells. In fact, there may be a selective
and transient expansion of CD8+ T cell subsets, as determined by T
cell receptor analysis (see above). The total circulating CD8+ T cell
count may remain elevated or return to normal; however, CD4+ T
cell levels usually remain somewhat depressed, although there may be
a slight rebound toward normal. Lymphadenopathy occurs in ~70%
of individuals with primary HIV infection. Most patients recover
spontaneously from this syndrome and many are left with only a
mildly depressed CD4+ T cell count that remains stable for a variable
period before beginning its progressive decline; in some individuals,
the CD4+ T cell count returns to the normal range. Approximately
10% of patients manifest a fulminant course of immunologic and clinical deterioration after primary infection, even after the disappearance
of initial symptoms. In most patients, primary infection with or without the acute syndrome is followed by a prolonged period of clinical
latency or smoldering low disease activity.
THE ASYMPTOMATIC STAGE—CLINICAL LATENCY
Although the length of time from initial infection to the development of clinical disease varies greatly, the median time for untreated
patients is ~10 years. As emphasized above, HIV disease with active
virus replication is ongoing and progressive during this asymptomatic
period. The rate of disease progression is directly correlated with HIV
TABLE 226-10 Clinical Findings in the Acute HIV Syndrome
General
Fever
Pharyngitis
Lymphadenopathy
Headache/retroorbital pain
Arthralgias/myalgias
Lethargy/malaise
Anorexia/weight loss
Nausea/vomiting/diarrhea

Neurologic
Meningitis
Encephalitis
Peripheral neuropathy
Myelopathy
Dermatologic
Erythematous maculopapular rash
Mucocutaneous ulceration

Human Immunodeficiency Virus Disease: AIDS and Related Disorders

The clinical consequences of HIV infection encompass a spectrum
ranging from an acute syndrome associated with primary infection to a
prolonged asymptomatic state to advanced disease. It is best to regard
HIV disease as beginning at the time of primary infection and progressing through various stages. As mentioned above, active virus replication
and progressive immunologic impairment occur throughout the course
of HIV infection in most patients. With the exception of the rare, true,
“elite” virus controllers or long-term nonprogressors (see “Long-Term
Survivors and Long-Term Nonprogressors,” above), HIV disease in
untreated patients inexorably progresses even during the clinically
latent stage. Since the mid-1990s, cART has had a major impact on preventing and reversing the progression of disease over extended periods
of time in a substantial proportion of adequately treated patients.

Retrafficking of
lymphocytes

CHAPTER 226

Other Tests A variety of other laboratory tests have been studied as
potential markers of HIV disease activity. Among these are quantitative culture of replication-competent HIV from plasma, peripheral
blood mononuclear cells, or resting CD4+ T cells; circulating levels of
β2-microglobulin, soluble IL-2 receptor, IgA, acid-labile endogenous
IFN, or TNF-α; and the presence or absence of activation markers such
as CD38, HLA-DR, and PD-1 on CD4+ or CD8+ T cells. Nonspecific
serologic markers of inflammation and/or coagulation such as IL-6,
d-dimer, and sCD14 have been shown to have a high correlation with
all-cause mortality (Table 226-9). While these measurements have
value as markers of disease activity and help to increase our understanding of the pathogenesis of HIV disease, they do not currently play
a major role in the monitoring of patients with HIV infection.

Acute
syndrome
1 week–3 months

Abbreviations: Hs-CRP, high-sensitivity C-reactive protein; IL-6, interleukin 6.
Source: From LH Kuller et al: PLoS Med 5:e203, 2008.
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Source: From B Tindall, DA Cooper: AIDS 5:1, 1991.
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