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BACKGROUND: The Centers for Disease Control and Prevention recommends rou-

tinely offering HIV testing to inpatients at hospitals with an HIV seroprevalence

rate of greater than 1% or an AIDS diagnosis rate of greater than 1.0 per 1000

discharges. This recommendation has not been widely adopted, perhaps because

of one of several barriers: the cost of implementing a counseling and testing

program; the logistics of HIV counseling and testing on a hospital ward particularly

with respect to privacy; concern about the follow-up of HIV test results necessi-

tating patients to return after discharge; and the cultural mindset of screening as

an outpatient modality complicated by the fear of raising the possibility of HIV

testing and therefore eliciting a negative reaction from a patient who has not

requested it.

PURPOSE: This article focuses on these barriers and some possible solutions,

emphasizing the role of FDA-approved rapid HIV tests, which may decrease

follow-up issues for HIV testing programs. It also considers hospitalists, given their

frontline status and ability to coordinate the multidisciplinary services and sys-

temwide approach required to implement such a program, as leaders in this area.
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Despite more than 2 decades of significant advances in human
immunodeficiency virus (HIV) testing and treatment and ma-

jor HIV-oriented public health initiatives, the Centers for Disease
Control and Prevention (CDC) reports that the incidence of new
HIV cases in the United States has remained stable at about 40 000
cases annually.1 CDC estimates indicate that 252 000 –312 000 of
the 1 039 000 –1 185 000 people in the United States with HIV
infection do not know their serostatus,2 and it appears that these
unaware individuals may play a significant role in HIV transmis-
sion to others.3,4 In an effort to promote testing for HIV, the CDC
initiated a program called “Advancing HIV Prevention: New Strat-
egies for a Changing Epidemic” in 2003.1 This program recom-
mends incorporating HIV testing into routine medical care.

A decade before “Advancing HIV Prevention” was published,
the CDC directly addressed the issue of HIV testing of hospitalized
patients by recommending that “hospitals with an HIV seropreva-
lence rate of at least 1% or an AIDS diagnosis rate � 1.0 per 1000
discharges should strongly consider adopting a policy of offering
HIV counseling and testing routinely to patients ages 15–54
years.”5 Despite the information on discharge diagnosis rates of-
ten being easily available from hospital databases, even if sero-
prevalence rates may not, routine HIV testing of hospitalized
patients has not occurred.
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In 2005 the United States Preventive Services
Taskforce (USPSTF) recommendations stated that
there was “fair evidence that screening adolescents
and adults not known to be at increased risk for HIV
can detect additional individuals with HIV.”6 Their
statement reflects data from Chen et al., who iden-
tified that self-reported risk factor– directed testing
strategies would have missed nearly three quarters
of the HIV infections in their clinic setting,7 and
from Peterman et al., who demonstrated that 20 –
26% of HIV-positive patients acknowledged no
HIV-associated risk factors.8

Despite the prior CDC recommendations,1,5

Chen and Peterman’s data,7,8 and acknowledgment
of the high accuracy of the new HIV antibody tests,
making false-positive test results quite rare, the
published recommendations of the USPSTF do not
support routinely testing individuals who are not at
increased risk for acquiring the infection because of
the relatively low yield and concern about anxiety
and related consequences of HIV testing.

Hospitalists are poised to offer inpatient HIV
testing to all inpatients at hospitals that meet the
CDC guidelines in an effort to reduce the numbers
of patients who have undiagnosed HIV infection.
This article examines inpatient HIV testing includ-
ing barriers that may exist to routine testing and
reviews the available rapid HIV tests, which may
assist in overcoming some of these barriers.

HIV Testing in the Hospital
Patients diagnosed with HIV infection often have
had multiple contacts with the medical community,
both inpatient and outpatient, prior to their HIV
diagnosis, during which HIV testing had not been
offered, thus delaying diagnosis.9 Though clinicians
often identify and document triggers that should
prompt HIV testing, patients with HIV infection are
still not diagnosed in a timely manner. In addition,
according to previously published data on inpatient
testing from urban institutions, the targeted testing
of patients based on traditional risk factors also
misses a large proportion of HIV-infected pa-
tients.10 Thus, routine nontargeted inpatient test-
ing, as the CDC suggests, is the preferred strategy.

More than a quarter of patients with HIV in the
United States are diagnosed in hospital settings,
often in conjunction with an illness that prompts
specific testing.11 An important recent study by
Brady evaluated the HIV seroprevalence on the
medicine and trauma medicine services of 2 hospi-
tals during 2 seasons. The study was blinded and

used leftover blood samples taken for other rea-
sons. It found seroprevalence rates varying between
1.4% and 3.7%.12 Two points are noteworthy about
this study. First, having excluded those from pa-
tients with known HIV disease, a significant propor-
tion of the samples identified as seropositive likely
represented unidentified HIV cases. Second, al-
though the seroprevalence varied depending on the
season during which testing was done and the ser-
vice from which blood was obtained, even the lower
percentage (1.4%) is higher than the CDC’s thresh-
old for offering routine HIV testing.5

With the average length of a hospital stay de-
clining to less than 5 days,13 many patients who
undergo nonrapid HIV testing while hospitalized
will not receive their results prior to discharge.
Though no data specifying the rates of HIV test
result follow-up after hospital discharge have been
published, the experience in the outpatient setting
suggests a significant number of patients never re-
ceive their test results. The CDC estimates that 31%
of patients who tested positive for HIV did not
return to receive their test results.14 State-funded,
community-based programs also have highly vari-
able rates of return, with published reports of 25–
48% of patients never receiving their results.15–17

Fortunately, new and highly accurate rapid HIV
tests are now available in the United States, almost
eliminating the problem of loss to follow-up18 (see
Rapid HIV Antibody Tests, below).

Barriers to Implementing HIV Testing
There are numerous potential barriers to instituting
broad-based screening of hospitalized patients for
HIV in addition to the follow-up issues with stan-
dard HIV tests illustrated above. These include the
cost and cost effectiveness of the program; the lo-
gistics of test performance and counseling on the
ward; the risk of offending patients; and the culture
changes required of inpatient caregivers and hos-
pital administrators. Each of these is addressed
briefly.

Cost
Two cost effectiveness analyses examining routine
HIV testing have been published recently. The first,
by Sanders,20 assumed a 1% seroprevalence of un-
diagnosed HIV infection in accordance with CDC
recommendations5 and found a one-time testing
cost of $15 078 (2004 dollars) per quality-adjusted
life-year (QALY) including the benefit accrued to
sexual partners of the tested patient. This cost/
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QALY rose to nearly $40 000/QALY with a sero-
prevalence of only 0.1%. The second study, by Pal-
tiel,21 demonstrated that the cost/QALY of one-time
testing of patients with a 1% seroprevalence to be
$38 000.

A few points must be noted about these studies.
First, they are not based on inpatient testing spe-
cifically. Nonetheless, the Brady study, above,12 as
well as our own experience with routine inpatient
testing (unpublished data), suggests that the prev-
alence may be similar in many inpatient popula-
tions. Second, the cost/QALY is very consistent with
other routine screening efforts broadly accepted.22

Finally, although both analyses cited moderately to
significantly higher costs/QALY for recurrent (eg,
every 3–5 years) routine testing, the relevance of
this to routine inpatient testing is less clear.

Another study compared hospitalized patients
newly testing HIV positive with a rapid HIV test kit,
performed in an emergency department, with those
testing HIV positive with conventional HIV tests
performed on an inpatient unit.23 Though it was
not designed as a cost analysis, the length of stay of
the group that received the rapid test was 7 days
shorter than that of the group that received the
conventional test (6 vs. 13 days; P � .001), with type
of HIV testing used identified as an independent
effect on length of stay in multivariate regression
analysis.

Despite what these analyses reported, start-up
costs for HIV testing services can be substantial,
and, at present, insurance reimbursement for HIV
counseling does not exist. If physicians offer HIV
counseling, they may bill for their time as an ex-
tended service, when appropriate. Laboratory fees
can be billed, which may help to cover materials
and processing costs. Grants through the CDC or
the Department of Public Health may be available
to support programs that operationalize routine
HIV testing.

Logistics of Routine Testing on the Ward
An inpatient unit is a difficult place to do HIV
counseling. Issues of patient privacy are substan-
tial, especially in shared rooms or when family or
friends are present. Physicians and counselors must
be cognizant of these issues and be flexible in the
timing and structure of the counseling offered to
maximize patient comfort and minimize interrup-
tions. Educating inpatient staff about HIV counsel-
ing may help to avoid embarrassing situations and
interruptions.

In addition, the time required to do HIV testing
properly could significantly slow a busy physician’s
work flow if offered to every patient. Dedicated HIV
counseling and testing staff members can be of
great assistance in the process and can remove the
time barrier from the physician by performing the
tests themselves. Such staff members require train-
ing in HIV testing procedures if they are to perform
point-of-care tests at the bedside. This type of pro-
gram, coordinated with the leadership of the inpa-
tient service, is ideal for providing routine screening
of all admissions as recommended by the CDC.5 In
addition, considerations about minimizing or elim-
inating pretest counseling are ongoing, with coun-
seling only offered during the posttest phase.1,24

This plan would also reduce the impact of this
process on work flow.

An advantage of using an inpatient service as a
site for HIV testing is the ability to mobilize a hos-
pital’s resources should a patient be diagnosed as
HIV positive. Addressing the medical, psychologi-
cal, and psychosocial needs of newly diagnosed (or
previously diagnosed but medically disconnected)
patient requires using a multidisciplinary team ap-
proach, including inpatient caregivers, social work-
ers, case managers, mental health providers, and
HIV specialists.

Avoiding Offending Patients and Changing Hospital
Culture
An inpatient unit is an unusual place for routine
screening, which usually is relegated to the ambu-
latory setting. Moreover, with the stigma of HIV still
present, despite efforts to quell it,25 inpatient care-
givers and hospital administrators may be uncom-
fortable in approaching or having a trained coun-
selor approach all patients on an inpatient service
to discuss HIV counseling and testing.

No studies have been published on inpatient
attitudes toward routinely being offered HIV test-
ing. Our HIV testing service faced this question
when we wanted to expand our inpatient testing
from risk-factor-directed and physician-referral-
based testing to routine testing. To assess patient
responses, we asked 72 medical inpatients how they
would feel about an unsolicited offer to be tested
for HIV while they were inpatients. The results,
displayed in Figure 1, demonstrated that only 11%
of the patients had an unfavorable response. Of
note, the study did not permit further explanations
to be given to dispel the concerns of those whose
response was unfavorable. With this information,
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our administration permitted expanded testing to
commence.

From the experiences of our testing program,
with several thousand patients having been ap-
proached, we have found that patients are very rarely
offended or upset by being offered HIV testing.

Rapid HIV Antibody Tests in the United States
As noted, a substantial proportion of patients fail to
return to obtain results.15–17 As with other postho-

spitalization test follow-ups,26 significant complica-
tions may occur if follow-up of HIV test results is
inadequate. Rapid HIV antibody tests may offer
programs a way to ensure that the vast majority of
patients learn their test results.

There are currently 4 rapid HIV tests that have
been approved for use in the United States by the
Food and Drug Administration (FDA). Two of these,
the OraQuick ADVANCE Rapid HIV-1/2 Antibody
Test� (OraSure Technologies, Inc., Bethlehem,

FIGURE 1. Patient attitude survey.
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PA)27 and the Uni-Gold Recombigen HIV Test�
(Trinity Biotech, Bray, County Wicklow, Ireland),28

have received a waiver from the Clinical Laborato-
ries Improvement Amendment (CLIA), which
means they may be used outside a laboratory set-
ting.29 Such a waiver means these tests may be used
at the bedside of a patient in a point-of-care (POC)
fashion similar to that of blood sugar monitoring.

It must be noted, however, that extensive qual-
ity assurance and quality control are involved with
the use of these POC tests.30 Despite the CLIA
waiver, a relationship with the hospital laboratory is
required, as the test kits may only be used by an
“agent” of the laboratory. An agent is an individual
who the laboratory deems capable and qualified to
perform the test competently.

Two additional rapid HIV tests are FDA ap-
proved but not CLIA waived. These tests, the Reveal
G2 Rapid HIV-1 Antibody Test� (MedMira, Bayers
Lake Park, Halifax, Nova Scotia)31 and the Multispot
HIV-1/HIV-2 Rapid Test� (Bio-Rad Laboratories,
Redmond, Washington),32 must be performed in a
laboratory (see Table 1).

All 4 tests have sensitivities and specificities
similar to those of commercially available standard
HIV enzyme immunosorbent assays (EIA) for HIV.
As the tests are extremely sensitive, no confirmatory
testing is required for nonreactive rapid test results.
These tests should be considered negative. False
negatives may occur if the patient has had a recent
HIV exposure. Thus, as with standard EIA tests, it is
important to recommend retesting in 6 weeks for all

patients who test HIV negative but who have had a
high-risk exposure in the last 3 months. Also, very
rarely, patients receiving antiretroviral therapy who
have successfully suppressed their viral replication
below detectable limits for long periods may also
have false-negative results. Therefore, with all pa-
tients, it is important to reinforce the idea that it is
not appropriate to retest for HIV if a patient already
knows he or she is HIV positive.

All reactive rapid HIV tests require confirma-
tion. This process is most commonly done with a
Western Blot assay and must be completed before a
patient is told that he or she has confirmed HIV
infection. Although uncommon, false-positive
rapid tests do occur, reinforcing the need for con-
firmatory testing before a formal diagnosis of HIV
infection can be made. Currently, no FDA-ap-
proved rapid confirmatory HIV test is available, so
standard laboratory delays may be unavoidable for
these patients. It is therefore critical that hospitals
providing rapid HIV testing have access to medical
and social support systems that may be rapidly
mobilized for patients with reactive and confirmed
positive tests.

Hospitalists at the Helm of Routine Inpatient HIV Testing
Putting a hospitalist in charge of implementing in-
patient HIV testing has several advantages. First, as
experts in the hospital systems in which they work,
hospitalists are prime candidates to organize a mul-
tidisciplinary team involving those from nursing,
laboratory medicine, mental health, and social

TABLE 1
United States Food and Drug Administration-Approved Rapid HIV Antibody Tests Performance for HIV-1 Detection*

Rapid HIV Test† Specimen Type
Sensitivity
(95% CI)

Specificity
(95% CI) CLIA Category Cost

OraQuick Advance Rapid
HIV–1/2 Antibody Test Oral fluid 99.3% (98.4–99.7) 99.8% (99.6–99.9) Waived $17.50

Whole blood (finger stick or venipuncture) 99.6% (98.5–99.9) 100% (99.7–100) Waived
Plasma 99.6% (98.9–99.8) 99.9% (99.6–99.9) Moderate complexity

Reveal G-2 Rapid HIV-1
Antibody Test Serum 99.8% (99.5–100) 99.1% (98.8–99.4) Moderate complexity $14.50

Plasma 99.8% (99.5–100) 98.6% (98.4–98.8) Moderate complexity
Uni-Gold Recombigen

HIV Test Whole blood (finger stick or venipuncture) 100% (99.5–100) 99.7% (99.0–100) Waived $15.75
Serum and plasma 100% (99.5–100) 99.8% (99.3–100) Moderate complexity

Multispot HIV-1/HIV-2
Rapid Test Serum 100% (99.94–100) 99.93% (99.79–100) Moderate complexity $25.00

Plasma 100% (99.94–100) 99.91% (99.77–100) Moderate complexity

*Modified from Health Research and Education Trust (HRET). Available at http://www.hret.org/hret/programs/hivtransmrpd.html. Accessed May 3, 2005.
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work, as well as HIV specialists. If dedicated HIV
counselors are available to participate, they, too,
should be included. A hospitalist with an interest in
HIV makes an ideal director of such a multidisci-
plinary program.

Second, hospitalists are on the front line of
clinical care and see patients during the earliest
hours of their clinical evaluation. By making HIV
testing a routine part of all admissions, the hospi-
talist may act as a role model in the process and will
also be able to explain to patients that they are not
being singled out, as all patients are encouraged to
undergo testing.

Finally, with the demonstrated added value of
hospitalist programs33 and the recent literature
demonstrating the cost effectiveness of routine HIV
testing,20,21 hospitalists are well suited to demon-
strate leadership in the acquisition of the resources
required to make routine inpatient HIV testing pos-
sible.

Future Directions
To make routine testing a broadly accepted reality,
several developments must begin to take place.
These include: increasing education about HIV dis-
ease as a chronic disease rather than a rapidly ter-
minal illness;34 reducing the stigma of HIV disease
(a stigma that has impaired testing rates),25 which
should include discussions of eliminating the need
for separate HIV test consent forms, not required
for testing for other sexually transmitted diseases
(eg, syphilis) or life-threatening diseases (eg, hepa-
titis C);1 examining the experience and impact of
the universal HIV testing recommendations for
pregnant women;35,36 reducing1,24 or entirely elim-
inating37 the requirements for extensive pretest
counseling—which may be a low-yield38 time bar-
rier—with a greater focus on case-specific post-test
risk reduction;1 and broadening the realization that
targeted testing based on traditional HIV risk fac-
tors fails to identify a significant number of HIV
cases.10,39

CONCLUSIONS
Though it has been more than a decade since the
original CDC recommendations on inpatient HIV
testing were released,5 it remains quite clear that
routine inpatient HIV testing can and should be a
reality in many hospitals in the United States. As
the literature12 and our institution’s experience
suggest, those in an inpatient service may be a
population with a higher prevalence of HIV disease,

and as such, an inpatient service should be a venue
where routine HIV testing is offered. The U.S. Pre-
ventive Services Taskforce’s conclusion that “the
benefit of screening adolescents and adults without
risk factors for HIV is too small relative to potential
harms to justify a general recommendation”6 may
not apply to the inpatient services where HIV dis-
ease may be more common than in the general
population. However, because of time constraints,
busy clinicians may require the assistance of an HIV
counseling and testing service to make this kind of
program a reality.

Clearly, using targeted testing strategies based
on traditional HIV risk factors fails to identify a
significant proportion of undiagnosed HIV cases.7,8

New, FDA-approved rapid HIV antibody tests can
help to reduce the issue of loss to follow-up as a
barrier to having successful testing programs, and
the cost effectiveness of such HIV testing programs
has been suggested in recent literature. Although
studies are needed to elucidate the differences be-
tween routinely tested inpatients and those tested
in more traditional ambulatory sites, hospitalists
have the opportunity to take the lead in dramati-
cally increasing testing and in substantially de-
creasing the number of patients unaware of their
HIV status.
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