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Beyond the end of exceptionalism:
integrating HIV testing into
routine medical care and

HIV prevention
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In September 2006, the US CDC issued new guidelines for HIV testing. These guidelines
were designed not only to simplify and expand HIV testing but to integrate testing into
routine medical care in the USA. The nationwide implementation of these guidelines is
currently facing several political and legal barriers. In this article, we examine the origins
of current patient-driven and risk-based HIV testing in the USA and highlight shoricomings
of this strategy. We then demonstrate how the changing HIV epidemic in the USA requires
routine HIV screening at all points of contact in the medical system in order to control the
HIV epidemic and how novel testing strategies could increase the yield of testing in

these settings.
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When the US CDC reported on five men with

Pneumocystis carnii pneumonia in June 1981
(1], no one could have foreseen the devastating
impact and the great public health challenge of
the HIV pandemic. Since then, advances in
biology have elucidated how the virus func-
tions and replicates, diagnostic testing has
improved and multiplied in type, and antiret-
roviral treatment has changed the face of the
epidemic by providing the first effective means
to treat HIV infection. Through these efforts,
deaths due to HIV infection in the USA have
declined sharply, an astonishing feat [21. How-
ever, continued disease surveillance demon-
strates that there is still much work to be done.

Today, 25 years after that CDC report, there
are an estimated 65 million people living with
HIV worldwide (3] with 1.2 million in the
USA 4. Over the last 25 years, HIV has
claimed the lives of over 22 million people
worldwide and more than 500,000 people in
the USA alone [4]. Despite great efforts to pre-
vent the spread of the disease, the annual
number of new HIV/AIDS cases and HIV-
related deaths in the USA has remained at
40,000 and 16,000, respectively, since 1998
[51. Recent prevalence data suggest both a

resurgence of the disease in traditional risk
groups, as well as rising incidence of HIV
infection in other populations. Men who have
sex with men (MSM) still make up a majority
of newly diagnosed HIV infections [3). How-
ever, heterosexual transmission is on the rise, as
well as HIV prevalence in members of racial
and ethnic minority groups. In 2004, the
CDC reported that the rate of HIV diagnosis
among African—Americans was 8.4-times that
of whites [6]. Additionally, an estimated quarter
of people living with HIV infection in the
USA (252,000-312,000) do not know they
are infected (7). These people, unaware of their
serostatus, are thought to account for 50-70%
of new sexually transmitted HIV infection s].
Furthermore, approximately 40% of newly
diagnosed HIV-infected individuals in the
USA are diagnosed late in the course of dis-
ease, many of whom belong to populations
traditionally not considered to be at risk for
HIV infection [9-11].

The rising prevalence of HIV infection, the
large population of people unaware of their
HIV infection and the unacceptably high
number of individuals diagnosed late are trou-
bling. Taking these issues into account along
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with new advances in HIV diagnostic tests and the availability
of life-saving treatment, the reality of the HIV epidemic today
demands a shift in the HIV testing paradigm.

How did we get here? The history behind HIV exceptionalism
Highly political rather than public health-based HIV testing
policies were an eatly response to the epidemic and were greatly
shaped by the social context of the day. There was a time when
20% of the US population believed that people with AIDS
were getting what they deserved and 30% believed seropositive
individuals should be marked by tattoo [12]. The first HIV anti-
body test became available in 1985. However, fears regarding
discrimination, stigma and the psychological effects of a diag-
nosis in the absence of effective treatment led many to question
the utility of HIV testing.

As our understanding of the natural history and transmis-
sion of HIV infection increased, the question of how best to
implement testing and screening engendered much debate
and discussion. While public health officials recognized the
role of HIV testing as a cornerstone of disease control, those
prioritizing civil liberties and the privacy of people with HIV
infection won the day. A brand of ‘HIV exceptionalism’ [13]
was created in which detailed procedures for testing, including
separate written consent and in-depth pre- and post-test coun-
seling, were established and implemented across the country.
In addition, HIV testing, according to the 1987 US Public
Health Service guidelines, was to be prioritized only for those

deemed to be at high risk for infection or who practiced high-
risk behaviors [14]. While the CDC has maintained the impor-
tance of risk-based screening and rescreening on an annual
basis for high-risk individuals in their latest guidelines, the
CDC has moved toward the endorsement of universal testing
for the general adult population [2,14]. However, risk-based
testing and not universal testing remains the norm in most of

the USA.

The evolution of HIV testing

Today, many different HIV tests are available for general use.
These tests include conventional (nonrapid), rapid, oral fluid or
urine, and viral RNA or DNA tests. Within each of these cate-
gories the tests often use different substrates targeting either the
antibodies against the virus or the virus itself. Each test also has
a different ‘window period’, which refers to the time between
infection and the test’s ability to detect HIV (FIGURE 1).

Enzyme immunoassays (EIAs) were the first test developed
for the diagnosis of HIV infection in 1985 (15). Currently, four
generations of EIAs exist, each one detecting a different anti-
body, group of antibodies or viral proteins and shortening the
window period (FIGURE 1 & TABLE 1). Although highly sensitive
in detecting HIV infection and the most recent assays detect-
ing infected individuals before seroconversion, all reactive
EIAs require confirmation. The sensitive/less-sensitive
(‘detuned’) and BED (indicating HIV subtypes B, E and D)
IgG capture assays can evaluate the duration of HIV infection:

-
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Figure 1. HIV technologies and their relationship with major events in the natural course of HIV infection.

Ab: Antibody; EIA: Enzyme immunoassay; NAAT: Nucleic acid amplification test.

Reproduced with permission from [52].
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Table 1. Overview of HIV testing technologies.

Test type

Target and comments

Strengths

Weaknesses

First- and second-
generation EIA

Third-generation

EIA

Fourth-generation
EIA

Rapid tests

Oral sample tests

Urine tests

Nucleic acid
amplification tests

‘Detuned’
assays/BED IgG
capture asssays

First generation is based on viral
lysate. Second generation is based
on synthetic peptides and
recombinant proteins. Both detect
IgG only

Adds HIV Group O and HIV-2
antigen
Detects IgG and IgM

Incorporates the use of
p24 antigen detection

ElAs that use synthetic
structural proteins

Uses whole-cell purified and
inactivated viral lysate and/or
purified and inactivated HIV-1
antigen coated onto
micro-ELISA wells.

EIA and Western blot technologies
using synthetic peptides and
partially purified and

inactivated HIV

Currently, reverse-transcription
PCR, nucleic acid sequence
amplification and branched DNA
are the technologies available

Excellent sensitivity and specificity when
followed by confirmatory test; inexpensive,
widely available

Excellent sensitivity and specificity when
followed by confirmatory test; decreases
window period compared with first and second
generation; detects more subtypes of HIV

Excellent sensitivity and specificity when
followed by confirmatory test; detection of IgM,
IgG, and viral capsid protein leads to a reduced
window period of 10-14 days; detects more
subtypes of HIV; can be used, in conjunction
with other generations of EIA testing, to
determine chronic versus acute infection

Test results in 5-40 min; accuracy comparable
to standard antibody tests; can be done with
minimal training (e.g., at home); allows HIV
testing to be moved out of healthcare settings
(e.g., mobile clinics, health fairs)

Alternative to people who refuse/do not want a
blood draw; accuracy comparable to serum
antibody tests; can be done with minimal
training (e.g., at home)

Alternative to people who refuse/do not want a
blood draw

Highly sensitive with excellent specificity; able
to diagnose HIV infection prior to antibody
formation, in the traditional window period; can
be used to diagnose patients with an
indeterminate western blot; useful in following
HIV disease progression; cost effective when
pooled sample testing used

Able to differentiate older/chronic HIV
infections from newer/acute infection

Window period of up to

6-12 weeks; requires up to

2 weeks for results due to testing
logistics; requires a confirmatory
test*

Requires up to two weeks for
results due to testing logistics; still
has a substantial window period;
requires a confirmatory test*

Not yet cleared for use by the US
FDA in the USA; requires up to

2 weeks for results due to testing
logistics; transient antigenemia
can make it hard to detect p24
antigen; requires a confirmatory
test”

Requires a confirmatory test™;
window period comparable to
second-generation EIA

Availability not as widespread as
EIA tests; requires a confirmatory
test™

Not widely available; requires a
confirmatory test; still requires a
confirmatory test*

Not widely available for HIV
diagnosis; expensive; best protocol
for pooled sample testing not yet
known; requires up to 2 weeks for
results due to testing logistics

Not widely available; not cleared
FDA for clinical or routine public
health use

*Confirmatory tests include Western blot, immunofluorescent assay, or Genprobe transcription-mediated amplification.
EIA: Enzyme immunoassay.

if HIV seroconversion was recent (within months to a year) or
not. That categorization is based on the principle that older
infections have higher antibody titers and higher antibody
affinity for its substrate than more recent infections.

Rapid HIV tests can be read within 20 min and are
designed so that people with minimal training can administer
them. Although positive rapid HIV tests do require a confirm-
atory test, they could potentially bridge the gap between the
30% of Americans who get tested for HIV infection but do
not return for their results [16]. Recently, an analysis of four

studies comparing the US FDA-cleared OraQuick Advance
rapid HIV-1 test with standard testing methods, with western
blot confirmatory test, showed a sensitivity of 99.7% and spe-
cificity of 99.9% with blood samples [17]. There is evidence to
suggest that the inclusion of rapid HIV testing into traditional
community-based HIV prevention programs may be more
acceptable and increase the number of people tested [18].
There are also HIV tests that detect antibody to the virus in
other specimens, such as oral secretions. The OraQuick Advance
rapid HIV-1 test is reported to have very good sensitivity and
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specificity with oral secretions, 99.1 and 99.6%, respectively [17).
Urine testing for HIV by EIA and HIV testing using finger
stick specimens of dried whole blood on filter paper are also
available. Altogether, these new technologies provide rapid,
noninvasive, simple ways to test for HIV infection, enabling for
community-based testing campaigns, point-of-care HIV testing
and, potentially, even home-based testing.

Tests for the detection of viral RNA or DNA are available but
expensive. To date, these tests are not routinely used for HIV
diagnosis, rather they are used as quantitative tests to monitor
the progression of HIV disease. However, increasingly, efforts
to diagnose acute HIV infection are making use of nucleic acid
tests by pooling specimens to reduce testing costs [19]. During
the antibody-negative phase of early HIV infection, detection
of amplified viral nucleic acids is possible. The sensitivity and
specificity of nucleic acid amplification tests (NAATs) have
been reported to be 94-98% and 99-99.9%, respectively [20,21].

The role of screening for acute HIV infection

Despite increasing evidence suggesting the role of acute HIV
infection as a main driver of the epidemic, the inability to iden-
tify cases of acute HIV infection has limited the ability of pub-
lic health officials to control the epidemic. Detection of acute
HIV infection is complicated by the lack of consistent, specific,
and easily recognizable clinical manifestations and the lack of
detectable serum HIV antibodies. However, recent advances in
testing, such as the use of NAAT;, fourth-generation EIAs and
detuned antibody testing, have made the detection of acute and
early HIV infection a realistic undertaking.

Acute HIV infection, with its high levels of viremia, viral
shedding and amplification, is a highly infectious state. Com-
bined with the lack of awareness most newly HIV-infected
individuals have regarding their infection status, individuals
with acute HIV infection may contribute to the spread of
nearly half of incident infections. Mathematical modeling of
HIV transmission has shown that this hyperinfectious stage of
acute HIV infection may have been responsible for the global
spread of the virus [22]. Epidemiologic studies have borne out
the conclusion that recent infection does increase the risk of
HIV transmission to a sex partner [23-25]. Therefore, the ability
to diagnose an acute HIV infection has great potential value
from a public health standpoint. Identifying people with acute
HIV infection would reduce the high rate of viral transmission
in this hyper-infectious group. Additionally, it would allow
public health officials to use time-tested outbreak control
efforts, similar to those used in tuberculosis control programs,
which focus on reducing ongoing transmission from the most
contagious cases. That will only be possible if accurate and
timely information on seroconversion and sexual or social net-
works where recent transmission has occurred are monitored
linking HIV surveillance to HIV prevention.

One of the main concerns regarding the expansion of pro-
grams to detect acute HIV infection has been the cost. Using
molecular testing, such as NAATS, is prohibitively expensive
for screening on an individual level. However, the use of

pooled-sample screening protocols, which have become stand-
ard in some industries, can substantially reduce the costs of
testing. The blood bank has used pooled-sample HIV nucleic
acid screening since 1999 [26] and it has the public health
potential to screen individuals for acute HIV infection. Cur-
rently, blood banks test all units individually for HIV infection
by antibody testing. Aliquots of seronegative units are pooled
into batches consisting of specimens from multiple units of
blood. These batches are then tested using a NAAT. If the
batch is negative, the testing is finished. All the original units
are classified as negative for HIV infection. If the batch has a
positive NAAT result then the units making up that batch are
retested using individual specimens to determine the unit con-
taining HIV [26]. Some public health agencies in the USA are
successfully incorporating pooled NAATSs into their HIV test-
ing protocols. In San Francisco, routine screening for acute
HIV infection using HIV nucleic acid testing resulted in an
increase in HIV case detection of 8.8% at the municipal STD
clinic [27). In a recent study, Priddy ez /. demonstrated that
using only antibody testing in a high-risk urban population
missed 6% of cases [28]. Although the absolute prevalence rates
of acute HIV infection in these two studies were small, 0.3%
and 0.18%, respectively, they support routine screening with
pooled NAAT protocols in select populations.

Although highly successful, the implementation of screening
programs for acute HIV infection is currently limited to a few
publicly funded HIV testing sites and targeted to particular
populations [20. The principal limitation of efforts to detect
patients with acute HIV infection remains its reliance on indi-
viduals to request HIV testing. Several studies have shown a
high frequency of missed opportunities in diagnosing acute
HIV infection in patients in hospital settings, emergency
departments, urgent care clinics, and sexually transmitted dis-
ease (STD) clinics [29-33]. To have a true impact on the epi-
demic, screening for acute HIV infection should be expanded
to and widely implemented in all sites where HIV testing
occurs. HIV RNA screening should be a reflex test performed
on all HIV antibody-negative specimens.

A particularly promising HIV testing protocol combines case
identification and linkage to care using rapid HIV tests with
the high sensitivity of pooled NAATs (34]. In our experience,
combining rapid HIV antibody testing with pooled NAAT: sig-
nificantly raised the HIV case detection rate. At the San Fran-
cisco municipal STD clinic, select high-risk patients were
offered rapid HIV testing. Those who tested antibody negative
were tested for HIV RNA using a one stage pooling protocol of
ten blood specimens. Adding HIV nucleic acid testing raised
the HIV case detection rate by 19% (32]. This success suggests
that the routine addition of a NAAT with every HIV antibody
test may be the best test protocol.

An alternative testing strategy for the detection of cases of
acute HIV infection would be to use the fourth-generation
EIA in lieu of pooled nucleic acid testing. A recent study of
patients attending STD clinics in Lilongwe, Malawi demon-
strated the efficacy of using rapid HIV antibody testing and
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p24 antigen testing compared with a NAAT to detect individ-
uals with acute HIV infection [35]. Patients with acute HIV
infection were detected among those who tested positive for
HIV infection by the fouth-generation EIA and retesting them
with an earlier (less sensitive) generation EIA test. If the early-
generation EIA was negative then the person had a recent or
acute HIV infection. Positive fourth-generation EIAs require
confirmation by either NAAT or a neutralization assay. Unfor-
tunately, however, a fourth-generation EIA is not currently
cleared by the US FDA for marketing in the USA.

Where are we going? Toward routine HIV testing

Across the USA, there are vast differences in testing and coun-
seling practices. As of 2004, 31 states required informed con-
sent before HIV testing, although the method, written or ver-
bal differed in each. A total of 23 states required pretest
counseling and 40 states regulated which personnel could offer
HIV testing, while only 29 regulated who could offer coun-
seling (36]. The CDC’s new recommendations, released in Sep-
tember 2000, are designed to lead HIV testing in the USA to a
future where HIV testing will be a routine screening test availa-
ble at all places where people access healthcare. The CDC rec-
ommends routine, opt-out screening for adult patients in all
healthcare settings, annual screening/rescreening for HIV infec-
tion in high-risk populations and the elimination of any testing
barriers, such as requirements for separate informed written
consent for HIV testing [14].

The use of risk-based screening alone is an anachronism
from the past and has failed to identify a substantial number of
people who are HIV infected (37.38]. Chen ez a/. conducted a
study of the utility of risk-based testing in a STT clinic. They
found that testing persons based on traditional risk groups
(e.g., MSM and intravenous drug users) resulted in the diag-
nosis of only 39% of HIV infections [371. Klein ez al. con-
ducted a systematic review of medical encounters of patients
before an eventual HIV diagnosis. They found that only 26%
of people with an eventual HIV diagnosis had a documented
sexual or injection risk behavior for HIV infection more than
1 year before diagnosis [38]. The cumbersome consent and
counseling requirements for the patient-centered risk reduc-
tion approach reduced the ability of health professionals to test
for HIV infection. Indeed, one of the biggest obstacles to the
implementation of earlier CDC recommendations for routine
HIV counseling and testing was that providers in busy health-
care settings often lacked the time and training to do risk
assessment and in-depth counseling [391. In a recent study, we
demonstrated a significant increase in HIV-testing rates and
HIV-case detection associated with a change in administrative
policy. In May 20006, the San Francisco Department of Public
Health medical care system, which includes the county hospi-
tal and over 15 primary care clinics, eliminated the require-
ment for separate written consent before HIV testing. Follow-
ing this change in policy, the number of HIV tests performed
increased steadily from 13.5 HIV tests per 1000 patient-visits
in June 2006 to 17.9 HIV tests per 1000 patient-visits in

December 2006. Furthermore, the average number of positive
tests per month increased from 20 to 31 after the change in
policy [40].

The use of risk-based screening alone reinforces HIV-related
stigma by separating HIV testing from routine medical care.
Originally, stigma against those with HIV infection was a sig-
nificant barrier to testing. While stigma and discrimination still
do exist, the extent is currently much less than at the outset of
the epidemic. Marginalized populations continue to bear a dis-
proportionate burden of HIV diagnoses; however, antidiscrimi-
nation laws have been enacted at state and federal levels,
including The American Disabilities Act of 1990 which banned
discrimination on the basis of HIV or AIDS diagnosis at the
federal level [41]. Today, the initial safeguards of confidentiality
and civil liberty developed with regards to HIV infection in the
late 1980s have turned into public health roadblocks. Routine
HIV testing meets all the criteria for a useful screening test: it is
a serious disease that can be diagnosed before symptoms
develop and effectively treated to prevent complications. Detec-
tion of HIV infection is by a reliable, noninvasive and cost-
effective test that can save years of life for those diagnosed early
(42]. Cost—benefit analyses have shown that, even in relatively
low-prevalence populations, screening for HIV is cost effective
and on par with routine standard screening programs for other
chronic diseases [37,43].

Routine HIV screening

A public health intervention

From a public health perspective, there is interest in using HIV
testing as a means of disease control. The hypothesis that newly
HIV-infected individuals will reduce their risk behavior is well
supported in the literature. A recent meta-analysis by Marks
et al. examined the results from 11 studies on high-risk sexual
behavior and knowledge of HIV serostatus. They found that
the incidence of unprotected anal or vaginal intercourse was
68% lower in HIV-infected individuals who were aware of their
serostatus relative to those HIV-infected individuals unaware of
their status [8]. Colfax et 2/ looked at sexual risk behavior and
HIV transmission among homosexual men and other MSM.
They found that receipt of a positive HIV test was associated
with a reduction in high-risk sexual behavior, as defined by
unprotected anal intercourse [44]. Among women, a study of
female crack cocaine users showed that women who were aware
of their HIV-positive status were less likely to engage in unpro-
tected sex than women who were HIV negative [45]. Altogether,
while the literature on HIV testing as a means of disease control
fails to include a randomized clinical trial, the evidence in
adults, both men and women, suggests that learning that one is
HIV infected impacts behavior and can have substantial public
health benefit.

However, for routine HIV testing to be an effective public
health intervention, it needs to be widely available and used fre-
quently. As mentioned earlier, one of the weaknesses of the cur-
rent system of HIV testing is the reliance on patients to present
to a testing site or medical facility. Going beyond the recent
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CDC recommendations, one way to expand HIV screening
would be to increase the offering of HIV testing in various insti-
tutional settings. Although serious consideration must be given
to the implications of positive test results in some settings,
requiring the offering of voluntary HIV testing in jails and pris-
ons, for those obtaining public subsidies including health insur-
ance and those entering drug treatment programs would be a
step forward to achieve truly population-wide screening.

A clinical prevention tool

Routine HIV screening also has clinical impact as a preven-
tion tool. Much research has documented the missed opportu-
nities for HIV diagnosis in men and women [29,30,46]. The
detection and diagnosis of HIV infection earlier and the
reduction in the number of ‘late testers’ could prevent sub-
stantial morbidity and mortality resulting from advanced dis-
ease. Evidence supports that 12-43% of newly diagnosed
HIV cases have CD4 T-cell counts of less than 200/pl (47).
Given that a person with HIV infection who seeks testing and
treatment at a CD4 T-cell count of more than 350/pl has a
75% chance of living 8 years compared with 35-50% for
those with lower CD4 T-cell counts, late diagnosis can be
deadly [46]. The medical costs of treating an HIV-positive
patient with a CD4 T-cell count of more than 350/pl for
1 year is US$28,000 less than the costs associated with a per-
son with a CD4 T-cell count of less than 50/pl (48). Addition-
ally, there is some evidence to suggest that HIV-positive
patients with lower CD4 T-cell counts have poorer responses
to antiretroviral therapy [45], underscoring the need to reduce
missed opportunities in early HIV diagnosis.

Routine HIV testing also has clinical implications for the
prognosis and treatment of acute HIV infection; it may be pos-
sible to alter the course of the illness with antiretroviral treat-
ment in the acute phase of infection [49,50]. Although this is an
area of active research without definitive answers, there is some
evidence that treatments in the early stages of HIV infection
might limit the population of latently infected cells (51]. These
latently infected cells represent the main barrier to eradication
of HIV in infected individuals today. Limiting viral replication
would potentially have other beneficial effects, such as limiting
viral diversification [52].

Not a new idea

Two areas in which routine screening have been implemented
with enormous success are the prevention of maternal-to-child
HIV transmission and the protection of the US blood supply.
Following the discovery that zidovudine could markedly reduce
vertical HIV transmission in 1995, integration of HIV screen-
ing with antenatal care was proposed [53]. Eventually routine,
opt-out screening for pregnant women with a streamlining of
pretest counseling and, in most states, the elimination of spe-
cific requirements for written consent were implemented. This
type of routine screening has since proved much more effective
than risk-based testing for identifying unsuspected maternal
HIV infection and preventing vertical transmission [54,55].

Along with administration of antiretroviral drugs, it has
reduced vertical transmission of HIV from a peak of 1650 peri-
natal HIV infections in 1991 to 144—236 in 2002 [56]. In the
USA, blood banks’ routine screening of blood donors for HIV
infection, including the use of pooled RNA testing, has all but
eliminated transfusion-associated HIV transmission [57].

However, implementation of routine HIV testing in the gen-
eral population remains controversial. The largest point of con-
tention is the proposed elimination of separate written
informed consent. That has resulted in resistance from some
civil liberty groups, including the American Civil Liberties
Union and certain AIDS activists who believe it would lead to
people being tested for HIV infection without their consent or
knowledge. Concerns have also been raised regarding the
potential high rates of false positive tests if nationwide screen-
ing and routine testing were to be implemented; however, the
latest data show that, even in low-prevalence populations, the
false positive rate is one in 250,000 (58]. Finally, some have
questioned the cost—effectiveness and the anticipated impact on
already overstretched healthcare systems.

Barriers to implementation of routine HIV testing

Apart from public support and controversy, logistical difficul-
ties in implementing these new CDC recommendations do
exist. The varied state laws in the USA that deal with HIV
testing and counseling present a significant barrier as many of
these laws mandate the exact opposite of the new CDC recom-
mendations [59]. Additionally, if routine testing were imple-
mented in all healthcare settings, as recommended by the new
CDC guidelines, the increased volume of people undergoing
testing has the potential to overwhelm current laboratory and
medical care resources. To alleviate the stress that routine test-
ing in medical care settings might impose, easy HIV testing
without the current barriers of data collection and mandatory
prevention counseling should be available in other publicly
funded settings.

Many cities and states continue to use innovative measures to
expand HIV testing outside of medical care settings. In San
Francisco, climate-controlled tents have been used to provide
HIV testing to residents in low-income neighborhoods (co].
Community-based testing in homeless shelters with rapid HIV
antibody tests has also shown great promise [61]. Similar com-
munity-based testing initiatives have occurred in Massachusetts
with testing sites in domestic violence shelters, local colleges,
churches and youth groups [62]. These community-based test-
ing efforts could be expanded further to include rapid-testing
kiosks in malls, adult bookstores, bars, dance clubs, and
restrooms. In this way, private, rapid and confidential testing
could be achieved for people who cannot or do not access regu-
lar health services. Low-cost over-the-counter test kits or self
home testing kits represent other opportunities to relieve the
burden at traditional testing sites and expand HIV testing. To
facilitate uptake of those alternative testing sites, the Internet
could be used for promotion. For example, local public health
department homepages could list the options for HIV testing
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outside of health care facilities or even make self-completed
test requisition forms available as is currently being done for
syphilis testing [63,101]. With further creativity and efforts to
undo dogmatic approaches to HIV testing, we can realize truly
routine population-level screening.

Conclusions

The HIV epidemic has changed greatly over the last 25 years.
The burden of HIV infections has shifted somewhat recently,
spreading among some of the poorest and most marginalized of
people. In the USA, we are missing tens of thousands of new
HIV diagnoses each year. Those represent not only missed
opportunities for individual treatment but failure to control the
continued spread of the virus. The introduction of universal HIV
testing has reduced the cases of vertical transmission and transfu-
sion-associated transmission of HIV in a dramatic fashion; it is
time to apply such tactics to sexually transmitted HIV infection.

Expert commentary

Current strategies to decrease the sexual transmission of HIV
infection and increase the diagnosis and treatment of HIV
infection depend on a risk-based testing approach that are cum-
bersome and outdated. While gains have been made in the fight
against HIV infection with risk-based testing alone, far too
many people remain either unaware of their infection or are
diagnosed so late as to put their health seriously at risk. Where
routine opt-out testing has been implemented, rates of trans-
mission have dropped precipitously. It is rare to hear of HIV
transmission from mother-to-child or associated with a blood
transfusion in the USA today. The time has come to move for-
ward with the integration of HIV testing into regular medical
care with routine, opt-out screening in healthcare settings, as
the new CDC guidelines recommend. Routine screening for

acute HIV infection with new testing modalities and the
expansion of the offering of voluntary testing at nonhealthcare
settings go beyond the CDC guidelines but are necessary steps.
Together, this three-pronged approach to HIV testing will
increase HIV testing, further decrease the stigma associated
with testing, produce earlier HIV diagnosis and treatment and
enhance the control of the epidemic.

Five-year view

Today, HIV testing practices vary greatly across the USA.
Under increasing calls for change by medical and public health
agencies, such as the CDC and the Institute of Medicine, HIV
testing will evolve dramatically. Rather than the risk-based test-
ing that most states and clinicians adhere to today, HIV testing
will become a part of routine medical care over the next
5-10 years. This will be accomplished by the establishment of
routine, opt-out HIV testing in medical care settings, similar to
that which is offered to pregnant women in antenatal care
today. The further expansion and simplification of testing in
nontraditional testing sites, such as at home and in the commu-
nity will also occur. That will not only alleviate the burden of
testing in medical settings but also increase the uptake of test-
ing among those not receiving medical care. Use of newer, more
sensitive HIV testing modalities, such as NAATSs, will allow cli-
nicians to diagnose HIV infection earlier and enable public
health officials to use real-time information to prevent nascent
outbreaks and intervene in disease transmission networks with
proven public health tactics.

Financial disclosure

This project was supported in part by the California
HIV/AIDS Research Program (CHRP) CHO5-SMCHC-612
and the San Francisco Department of Public Health.

Key issues

services and diagnose HIV disease at an earlier stage.

great successes in reducing HIV transmission.

prevention tool.

¢ Despite great efforts aimed at increasing HIV testing and reducing the spread of disease, 25% of people with HIV are unaware of
their infection and 40% of newly diagnosed HIV cases are diagnosed late in the course of disease.

e Current risk-based HIV testing strategies grew out of the discrimination and stigma directed at HIV patients during the start of the
epidemic and do not maximally use public health tactics of disease control.

® Avariety of HIV testing modalities are available today, many of which can be used to increase uptake and retention of HIV testing

® QOther areas in which routine HIV screening has been implemented, for example, pregnant women and the blood bank, have seen

® Routine HIV screening, as put forth in the 2006 US CDC guidelines, can be both a public health intervention and a clinical

® The varied HIV counseling and testing practices that exist in the USA today should be replaced by simple, routine, opt-out screening
for adult patients in order to integrate HIV testing into routine healthcare.
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