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hanks to sweeping improvements
in the identification and clinical
management of hiv among virtually all risk groups in the United
States, hiv-infected people are now
being diagnosed and receiving care
earlier than their counterparts a decade
earlier. However, most patients are still
being diagnosed after one of the most
unique and clinically crucial stages of hiv
disease—primary hiv infection (phi) —has
come and gone.
Unlike the relatively slow progression
rate associated with chronic hiv infection,
phi—loosely defined as the brief period
after hiv first enters the body—involves
an awesome display of immune activity,
high viral levels, and, in some cases, symptomatic disease. At the same time, many
experts suggest that phi is a unique window of opportunity with respect to treatment, since it may be the optimal time to
initiate haart to alter the long-term course
of hiv disease (see sidebar on page 13). On
a public-health level, correct diagnosis
and medical intervention during phi—a
period in which viral load is exceptionally high—may be useful in halting the unintentional spread of the virus when someone is at his or her most “infectious.”
The Options Project, developed and run
by the University of California, San Francisco (ucsf) aids Program at San Francisco General Hospital, is dedicated to the
study of phi clinical management. Dr. Frederick Hecht, a codirector of the program,
and his colleagues have made significant
headway in addressing three thorny phirelated issues: the risk of hiv transmission through oral sex; the diagnosis of phi
in patients who have not yet seroconverted; and the transmission of drug-resistant hiv strains.

The Options Project
the options project, which began enrollment at San Francisco General Hospital
in April 1996, actually contains three distinct groups of patients: 1) patients who
present with symptoms of acute hiv infection and a recent history of potential exposure; 2) patients with symptoms of acute hiv
disease referred by other physicians in the
San Francisco Bay area; and 3) patients
who had been infected and seroconverted
within 12 months prior to entering the
study. As of April 2000, the Options Project
team had screened 444 patients. Of these,
163 (36.7%) were documented to be experiencing phi upon entry; the remaining 281
volunteers screened either were found to be
hiv-negative or had been infected with hiv
for longer than a year.
For Dr. Hecht and his colleagues, ferreting out newly infected patients from
the general population of study volunteers
required both sleuth work and reliance
on a new detuned hiv-antibody test. “One
thing we can do is look at a study volunteer’s hiv-antibody testing history,” explained Dr. Hecht. “We can couple his or
her new positive-antibody test result with
recent sexual or ivdu risk and weigh it
against a previous antibody-negative result
within 12 months prior to entering the
study. Chances are, we’re dealing with
someone who was infected within 6 to 12
months before entering our study.” However, researchers have wanted additional
confirmation of recent infection in persons without documentation of a recent
negative-antibody test, which is where the
detuned hiv-antibody test has come in.
The detuned (or less sensitive) hiv-antibody assay is the main ingredient of an
hiv testing strategy known as the Serologic Testing Algorithm for Recent hiv Seroconversions (starhs). The detuned assay
was developed at San Francisco’s Irwin

Memorial Blood Bank in connection with
the U.S. Centers for Disease Control (cdc).
It is less sensitive to hiv antibodies than
standard elisa tests and, in most cases,
takes approximately three months longer
than conventional antibody tests to become reactive. Pairing a negative detunedassay result with a positive result using a
standard assay—which can usually detect
antibodies within three to four weeks postinfection—would indicate an infection less
than four to six months old.

Diagnosing PHI in
Clinical Practice
of the estimated 40,000 people in the
United States who become infected with
hiv each year, the rate of people who will
actually experience symptoms of phi ranges
from 50% to 90%. Even then, it is still not
known how many people with symptomatic
phi actively seek out medical care or are
correctly diagnosed upon doing so. “We do
know that a relatively large percentage of
patients do, in fact, experience symptoms
related to phi,” explained Dr. Hecht. “In
some cases, we’re dealing with patients
who contact us soon after a high-risk activity, such as sex without a condom, condom breakage, or even intravenous drug
use. Otherwise, we’re usually dealing with
patients who come to us with symptoms.”
The time from exposure to the onset of
symptoms is usually two to four weeks, but
the incubation may be as long as 10
months in some cases (Ridzon, 1997).
“One of the issues we’ve been looking at is
the most distinguishable symptoms among
patients with phi.” In comparing various
symptoms of disease experienced by the
patients with phi and uninfected patients
in the Options Project cohort, Dr. Hecht
and his colleagues were able to determine
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20% of people with
symptomatic phi
(Kinloch-de
Loes,
Acute hiv (n=22) hiv Uninfected (n=193)
1993). More sensihiv-rna (bdna) + 100% (n=22)
4% (n=8)
tive tests are those
that measure for
hiv-rna (bdna) – 0% (n=0)
96% (n=185)
plasma hiv-rna or
1b. Laboratory Diagnosis of Primary hiv Infection with p24 Antigen
proviral dna.
Dr. Hecht and his
Acute hiv (n=22) hiv Uninfected (n=193)
colleagues
have
hiv-rna (bdna) + 77% (n=17)
0.5% (n=1)
done their own analyses of viral-based
hiv-rna (bdna) – 23% (n=5)
99.5% (n=192)
assays for the diagSource: Grant, 2000. 13th International Conference on aids (Abstract
nosis of phi. To do
WePpB1304). Adapted and printed with permission of Frederick Hecht, md.
so, the ucsf team
compared blood
samples collected from patients who were
the sensitivity and specificity of various
definitely in the primary stages of hiv insymptoms. “We looked at 20 different
fection (n=22) and those who were defisymptoms,” he said. “The key symptoms
nitely not infected with the virus upon enwere rash and fevers, followed by loss of
tering the program (n=193). Results of hivappetite, arthralgias, and pharyngitis.”
rna testing using Chiron’s bdna assay are
Using logistic-regression models, Dr.
provided in Table 1a. “What we saw when
Hecht and his colleagues were able to deusing the bdna was excellent sensitivity,” extermine which symptoms were the best inplained Dr. Hecht. “However, we also apdependent predictors of phi. The odds of
pear to be dealing with a slight risk when it
rash predicting phi were 3.7 (p=0.002); the
comes to specificity; 4% of our volunteers
odds of fevers predicting phi were 3.4
who were definitely hiv-negative upon en(p=0.009). “In other viral infections, we
tering the program had a positive bdna
don’t often see fevers and we rarely see
test result. Branched dna testing, like pcr,
rash,” he explained. “These two symptoms,
is meant to be used for prognostic, not diespecially if accompanied by some of the
agnostic, purposes in the setting of hiv.
other symptoms frequently seen in phi,
False positives were much more likely to ocshould heighten the level of suspicion.”
cur in patients with low viral loads, generBecause many of the symptoms of phi
ally no higher than 2,000 copies/mL,
are really quite nonspecific, compounded
whereas those with high viral loads proved
by the fact that many patients fail to disto have much more specific results.” As for
close hiv risk factors upon seeking medical
a take-home message, Dr. Hecht suggests
care, many patients with phi are not diagthat “an hiv-rna level that is less than
nosed correctly. “In this sense,” Dr. Hecht
5,000 copies/mL should be considered an
argues, “the diagnosis of phi requires a
indeterminate phi test result and should
high index of suspicion. Clinicians should
be repeated immediately; an hiv-rna level
always consider hiv risk factors, even if
less than 3,000 copies/mL is probably a
they are not voluntarily disclosed by the pafalse positive.”
tient, particularly in the presence of sympWith respect to hiv p24 antigen testing,
toms of an acute febrile illness.”
Dr. Hecht commented that “we hoped to be
Beyond symptoms and risk-factor susable to substitute this cheaper assay for the
picion, clinicians should be familiar with
more expensive hiv-rna testing for phi
the appropriate diagnostic tests to perdiagnosis.” An analysis of data from the
form. During the first few weeks of infecOptions Project using an hiv p24 assay is
tion, humoral (antibody) responses to hiv
reported in Table 1b. “While the speciare virtually nonexistent and, thus, cannot
ficity using this assay was better than
be detected using even the most sensitive
what we saw using the bdna assay, we
elisa or Western blot assay. An assay to
obviously had a problem with sensitividetect hiv p24 antigen is widely available
ty,” commented Dr. Hecht. “Almost oneand relatively cheap. However, it may miss
quarter of our patients who were deficases of hiv infection because of limitations
nitely in the pre-antibody conversion stage
in its sensitivity. According to one report
could not be diagnosed using p24 antipublished several years ago, hiv p24 was
gen testing alone. Four of the five patients
found to be undetectable in as many as
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who had false-negative p24 readings were
actually in the early stages of antibody
conversion and had indeterminate antibody tests. The fifth patient, who appeared
to be antibody-negative, had a detectable
hiv-rna level of 6,000 copies/mL.
“What we’re seeing with the p24 assay
is a limited window of opportunity. Our
five patients who had false-negative p24
antigen tests had probably already experienced their p24 antigenemia peak. Antibodies were probably being produced and
were binding with antigen in peripheral
blood. At the same time, antibody levels
were too low to pick up using standard
elisa tests.” It’s during this time, Dr. Hecht
argues, that hiv-rna testing may be the
most useful. “We can use hiv-rna assays
during the first few days after infection, in
which p24 antigen may still not yet be detectable, and toward the end of the symptomatic stage of phi, when the humoral
immune complexes are beginning to form.”
Pairing a p24 assay with an elisa test
that looks for IgM antibodies present in
the early stages of seroconversion is an option to increase sensitivity. “But again,”
warns Dr. Hecht, “we may run into the issue of limited specificity. An elisa for IgM
may be too sensitive and, as with hiv-rna
testing, possibly yielding a false-positive
result.”
In summing up his discussion regarding
the diagnosis of patients with phi, Dr. Hecht
attempted to underscore the fine line that
separates the need to be diagnostically aggressive and the need to protect patients
from unnecessary anxiety. “There most
certainly are potential benefits to diagnosing patients in the primary stage of hiv
infection. However, these benefits are not
lifesaving unless we’re hinting at an immediate intervention like post-exposure
prophylaxis. There are negative consequences in telling a patient that he or she
has low detectable hiv-rna or a conflicting
p24 and elisa result, especially with people
who are already nervous about the outcome of test results. It’s really important to
be aggressive in questioning patients about
their sexual or drug history, particularly
within the days or weeks preceding some
of the more typical symptoms of phi. If
there’s truly a potential risk, a battery of
tests should be performed.”
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The Transmission of
Drug-Resistant
HIV Variants

(pis), there were
Table 2. Oral Transmission Classification
identical—and
gradual—inLevel 1: Only oral sex, partner corroboration
12.5% (n=1)
creases in resisas discussed in the march 1999 issue of
Level 2-A: Only oral sex, no partner corroboration
12.5% (n=1)
tance rates to
The PRN Notebook, Dr. Hecht and his colthese two newer
leagues made international headlines durLevel 2-B: Protected anal sex, partner corroboration
0% (n=0)
classes of drugs
ing the 12th World aids Conference for beLevel 2-C: Protected anal sex, no partner corroboration 50% (n=4)
between 1996
ing the first research team to document
(0%) and 1999
the transmission of a multiple-drug-resisLevel 2-D: Only unprotected anal sex with
25% (n=2)
(6.3%). Resistant hiv strain from one person to another.
documented hiv-negative partner (verified)
tance rates to nrMuch of the information and data initially
Source: Dillon, 2000. 7th Conference on Retroviruses and Opportunistic Infections
tis, nnrtis, and
presented in Geneva in June 1998 were
(Abstract 473). Adapted and printed with permission of Frederick Hecht, md.
published in the New England Journal of
pis are illustratMedicine later that summer (Hecht, 1998).
ed in Figure 1.
Dr. Hecht and his colleagues have since
several studies conducted since 1984—
Interestingly, phenotypic resistance data
gone on to analyze hiv drug-resistance
more than 65 of them in total—demonfrom the Options Project have yielded slightpatterns in the Options Project cohort.
strating the risk of oral transmission to
ly different results from those produced
Blood samples collected from patients exbe almost nonexistent to small, at worst.
using genotypic testing. In 1996, the rates
periencing phi are subjected to a battery of
According to Dr. Richard Rothenberg of
of resistance to pis, nnrtis, and nrtis were
genotypic and phenotypic tests. Using
Emory University School of Medicine, who
0%, 17%, and 16.7%, respectively, in paAffymetrix genotypic technology, the ucsf
delivered a detailed analysis of several
tients with phi. In 1997, the rate of pi reteam have been sequencing the first 250
oral hiv transmission studies at a cdc consistance jumped to 10.7%, followed by a
codons of the reverse transcriptase gene
ference in August 1999, the estimated perdecrease to 4.8% in 1998 and a slight reand the entire protease gene. Using Virocontact transmission risk has varied from
bound to 7.7% in 1999. Similarly, resisLogic’s PhenoSense hiv assay, they have
1 in 600,000 to more recent estimates of 1
tance to nnrtis was reported in 10.7% in
also been able to test hiv’s in vitro ability
in 100.
1997, 4.8% in 1998, and 11.5% in 1999. As
to replicate in the presence or absence of
A possible reason for this disparity can
for resistance to nrtis, a downward trend
antiviral drugs.
be found in the studies themselves. Most
was reported in 1997 and 1998—from
Data thus far are available from 118
studies contained too few patients to yield
3.6% to 0%, respectively—followed by a
patients. According to Dr. Hecht, genotyptruly convincing data. Moreover, studies
3.8% prevalence rate in 1999.
ic-resistance patterns to nucleoside reverse
were rarely designed to consider the actual
transcriptase inhibitors (nrtis) were seen in
time of hiv infection. Without this information, researchers faced the daunting
15.4% of samples collected from phi patask of evaluating the risk of a single sextients in 1996, 17.9% of samples collected
Oral Sex: A Risk To Be
ual act in the context of an individual’s
in 1997, followed by a sharp decrease to
Reckoned With?
entire sexual history.
2.2% of samples in 1998 and 6.3% of samwhile few experts would argue that hiv
Taking both of these factors into conples in 1999. As for genotypic resistance to
cannot be spread through oral sex, the
sideration, the Options Project investiganon-nucleoside reverse transcriptase inactual level of risk has yet to be defined.
tors hoped to paint a more conclusive pichibitors (nnrtis) and protease inhibitors
Fueling the debate have been the results of
ture. Using the starhs technology discussed above, Dr. Hecht and his colleagues
Figure 1. Genotypic Resistance 1996–1999
isolated 102 men who had had sex with
men who had been infected with hiv for
six months or less. The men studied were
20%
approximately 34 years of age; 75% were
PIs
17.9%
white, 10% were Latino, and 2% were
NNRTIs
15.4%
African-American.
15%
NRTIs
After the first round of questioning,
most of the men—83 (82%) in total—re10%
ported at least one episode of unprotected
anal sex or condom breakage during in6.3% 6.3% 6.3%
tercourse. Interest was then placed on the
4.4% 4.4%
5%
3.6% 3.6%
remaining 19 (18%) men surveyed, all of
2.2%
whom reported oral sex as their only form
0% 0%
%
of sexual activity during the preceding six
0
1996
1997
1998
1999
months. After a second round of questioning, 11 of the men failed to provide
Source: Grant, 2000. 13th International Conference on aids (Abstract WePpB1304).
convincing evidence that oral sex was, in
Adapted and printed with permission of Frederick Hecht, md.
fact, their only risk factor. The remaining
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8 men—7.8% of the overall study population—were stratified using an oral-transmission classification system produced by
the ucsf team. Classification system data
were reported by Dr. Hecht and are illustrated in Table 2.
In essence, unprotected oral sex accounted for 7.8% of the hiv infections followed in this study. These data suggest
that nearly one in 12 hiv infections is attributable to oral sex—one of the highest
estimates provided to date.
Dr. Hecht mentioned that three of the
eight men who reported oral sex as their
only risk factor had active gum disease.
What’s more, of the eight suspected oral sex
transmission cases, seven continued oral
sex through ejaculation. When questioned
about the reliability of patient self-reports,
Dr. Hecht commented that falsified accounts
of sexual activity might have occurred by
some but not all, of the eight patients during the study. “We can quibble about the
numbers and honesty reflected in this small
cohort all we want,” offered Dr. Hecht in his

closing remarks. “Our data, however, are
consistent with the concept that lower risk
behavior such as unprotected oral sex, if experienced often enough by people who are
avoiding higher risk behavior such as unprotected anal sex, may lead to a significant
number of new infections.” The fact is, oral
sex is a risk and that many of our study participants reported having unprotected oral
sex as a safer alternative to unprotected
anal sex. Yes, the risk is lower, but it’s still
there.”
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Treatment Initiation and Cessation During PHI Promotes Immune Responses

A

massachusetts general hospital
(mgh) research team, led by past
prn presenters Drs. Bruce Walker
and Eric Rosenberg, has shown
that individuals who begin antiviral therapy during the primary
stages of hiv infection (phi) can eventually cease therapy and maintain low
steady-state hiv-rna levels. The study,
reported in the September 28 issue of
Nature, involved a group of eight phi
patients taking part in a structured treatment interruption (sti) study at mgh
(Rosenberg, 2000). While the course for
each participant has varied, all participants achieved at least temporary suppression of the virus for several months.
Currently five of the eight participants are still off drug treatment after 8
to 11 months, maintaining viral levels
below the level at which treatment
would be recommended (<10,000 hivrna copies/mL). Of the three who resumed taking medication, two participants chose to restart and only one was
required to reinstate treatment because
of rising hiv-rna levels.
“This is the first time that anyone has
shown that the immune system can successfully be manipulated to keep hiv under control,” said Dr. Walker in a press
release prepared by mgh. “We want to
deliver two messages with this report:
that diagnosing hiv infection and beginning antiviral treatment as early as possible can make a fundamental difference
in the way the immune system handles
the virus and that hiv treatment strategies based on the immune system—including vaccines—appear to have great
potential. We also want to stress that
persons currently taking haart should
continue taking their drugs.”
Dr. Walker and his colleagues note
that, at this time, only those who began
antiviral treatment during phi and show
signs of hiv-specific immune activity have
been able to go on to control virus without drugs.
The current findings are an extension
of a 1997 report in Science from the
same team (Rosenberg, 1997). That study
found that starting hiv-infected individuals on antiviral treatment when they

exhibit signs of symptomatic phi acute
infection can lead to a significant reduction in hiv-rna levels and induction of
hiv-specific CD4+ cells.
The 1997 study left open the question
of whether early treatment could duplicate the immune responses seen in longterm non-progressors (ltnp), a phenomenon discussed in several past issues of The PRN Notebook and elsewhere.
To test that hypothesis, Drs. Rosenberg,
Walker, and their colleagues first conducted a pilot study involving a single
patient with a strong hiv-specific CD4+
and CD8+ cell responses after treatment
was halted as part of an sti. The patient’s hiv-rna level soon rose above
10,000 copies/mL—the point at which
the study protocol required reinstatement of treatment—and his viral load
was again reduced to undetectable levels upon resuming therapy. However,
when the patient had to discontinue
treatment again because of an unrelated infection, his virus levels first increased to approximately 40,000
copies/mL. The patient resumed therapy after recovery from his illness, but
once again discontinued several months
later. This time the increase in virus levels was less than in the earlier treatment interruptions and was followed by
a rapid drop to less than 5,000
copies/mL. The patient maintained a
low hiv-rna level—with one transient
increase associated with pharyngitis—
for 130 days until he chose to resume
therapy.
Based on this result, the mgh team
enrolled eight patients in a revised study
protocol, which required reinstatement of
therapy if hiv-rna levels either stayed
above 5,000 copies/mL for three weeks or
rose to 50,000 copies/mL at any point.
hiv-rna levels in all patients increased
within 17 days, but levels in three patients soon dropped below 5,000
copies/mL. Two of those patients have
stayed off therapy and currently have viral levels below 200 copies/mL after 9
to 11 months off therapy. The third patient chose to resume therapy after three
months, even though his viral load never
exceeded 5,000 copies/mL. He discon-

tinued again about three months later
and currently has a viral load below 300
copies/mL, more than nine months into
the second discontinuation.
In the remaining five patients, viral
levels exceeded the established limits
during the initial discontinuation, and
treatment resumed. Levels of cytotoxic Tlymphocytes (ctls) increased in all five
following reinstatement of treatment, so
they each elected to stop drugs a second time. Their viral levels rose again but
soon dropped below 5,000 copies/mL.
Two of those patients remain off treatment with current viral levels between
200 copies/mL and 300 copies/mL after eight and nine months. Two other
patients in this group chose to restart
therapy after four and five months, although their viral levels did not require
resumption.
Only one patient was required to resume therapy when his viral level exceeded 5,000 copies/mL for three weeks
after about five months off therapy.
Several key questions remain to be
addressed in future studies: how long
antiviral therapy should continue before
discontinuation is attempted, how long
the viral suppression might be expected
to continue, and whether any factors
might predict who would or would not be
successful with this treatment strategy.
And beyond those questions lies the larger one of how this or other immune-system-based approaches can be applied to
those treated during the chronic stages of
hiv infection.
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