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Synopsis....................................

St. Paul-Ramsey Medical Center is a member of
the Centers for Disease Control (CDC) Sentinel
Hospital Surveillance Group. The authors have
modified the surveillance group's protocol in order

to calculate what percentage of the human immu-
nodeficiency virus (HIV)-infected samples identified
came from persons known by them to be HIV
infected. All identifiers are still unlinked from the
sample before testing for HIV.

After 24 months, the HIV seroprevalence was
0.96 percent and the estimated cost of identifying a
"new" seropositive at this site is $4,530 to $9,060.
This range is a cost estimate; a typical laboratory
charge for the HIV ELISA screen, if applied to
such a testing program, would considerably in-
crease this estimate.

Modifications to the protocol design that would
target patients in certain demographic groups (for
example, men ages 15 to 44 years ) or HIV-asso-
ciated diseases might improve efficiency but could
miss a significant number of HIV-infected patients.
The efficiency of hospital-based HIV testing would
likely decline after several years of practice. Al-
though there are significant ethical problems with
programs attempting routine hospital-based HIV
testing, pilot testing may merit consideration in
areas where the HIV-I seroprevalence is greater
than I percent.

THE INTRODUCTION TO CLINICAL practice of test-
ing for antibody to the human immunodeficiency
virus (HIV) has led to controversy about its use.
An unofficial consensus has developed recommend-
ing that patient consent and counseling be used in
conjunction with the test (1-4), Two developments
have prompted us to reexamine the issue. First,
clinical advances in HIV care can provide benefit
to persons even at an early state of infection (5).

Second, data from the Centers for Disease Con-
trol's (CDC) Sentinel Hospital Project found high
levels of HIV infection endemic in some areas,
which led to the following conclusion-"there is a
need for routine screening of HIV infection among
some groups of patients, regardless of presenta-
tion" (6). As one of the participating sites in the
CDC's sentinel project, we examined our data to
determine seroprevalence and cost estimates.

138 Pubic H"fth Reports



Methods

The CDC Sentinel Hospital Surveillance Group
includes approximately 40 short-stay hospitals lo-
cated in 31 metropolitan areas in the United States
and Puerto Rico. The protocol originally involved
random sampling, on a monthly basis, of 300
leftover aliquots of serum or plasma already col-
lected for other purposes. These samples involved
inpatients and outpatients of all ages (half male,
half female) with clinical conditions that were
presumably unrelated to HIV infection. All identi-
fiers are stripped before the samples are tested for
HIV.

St. Paul-Ramsey Medical Center (SPRMC) began
site participation in September 1988. SPRMC is a
public teaching hospital in an urban location and is
affiliated with the University of Minnesota. Our
inpatient admissions numbered 12,711 in 1989, with
308,615 emergency room and clinic visits.
From September 1988 through August 1989, our

site followed the original protocol guidelines. In
September 1989, our protocol was modified to
screen up to 500 samples per month, with no
exclusions made on the basis of the admitting
diagnosis. Therefore, samples from patients who
were seen for HIV-AIDS or diagnoses associated
with higher risk for HIV infection (for example,
drug abuse) were allowed to remain in the sampling
pool.
Under the protocol, a tested sample is ineligible

for retesting until 1 year after protocol initiation.
Therefore, the eligibility pool at our site became
progressively smaller from September 1988 to Au-
gust 1989. In September 1989 all samples were
again eligible. In January 1990, our sampling frame
was again refreshed as all sentinel hospitals were
asked to restart their 12-month sampling frames to
coincide with a calendar-year period.
To our knowledge, all 290 persons who were

known by any of the SPRMC clinical or laboratory
staff to be HIV seropositive were entered into the
data base maintained by the HIV/AIDS Program
at SPRMC. We have altered our protocol proce-
dures so that, before HIV testing is performed, the
medical record numbers of the selected samples are
compared to the medical record numbers of the
HIV positive patients reported to the HIV/AIDS
Program. This comparison allows determination of
the number of samples to be tested that are already
known to be positive, and it allows determination
of the number of HIV seropositive samples from
the study that are unknown to the clinic. Before
testing occurs, these medical record numbers are

stripped from the samples; therefore, test results
cannot be linked to persons.

Results

Seroprevalence. From September 1988 through Au-
gust 1989 when the original protocol was followed,
4 of 3,560 samples at our site (0.1 percent) were
confirmed by Western Blot testing to be HIV posi-
tive. After instituting the modified protocol, from
September 1989 through August 1990, 88 of 5,967
samples at our site (1.5 percent) were confirmed by
Western Blot testing to be HIV positive. Therefore,
92 of 9,527 samples (0.96 percent) were HIV posi-
tive. Seventy-seven of the 92 samples (83.7 percent)
were from patients currently or previously seen in
the HIV clinic, while 15 (16.3 percent) were from
patients not known to be HIV seropositive. It is
not known how many of these 15 are aware of
their HIV serostatus, since the tests cannot be
linked to individual patients and followup is there-
fore not possible.

Cost. Our lowest estimate for the cost for an HIV
screening program at our site in the absence of
counseling is approximately $10 per test (laboratory
costs only). Other direct labor costs (project orga-
nization, confirmatory Western Blot testing, and
record keeping) as well as indirect costs (as neces-
sary for the CDC project at our site) would ap-
proximately double this figure to $20 per test. As-
suming that none of the 15 HIV seropositive
patients not known to the HIV/AIDS Program
knew of their HIV positive serostatus, the approxi-
mate cost of identifying 1 "new" HIV positive pa-
tient at our site would be $6,350 to $12,700-1
"new" positive for every 635 samples tested ($10 to
20 per test x 635 samples per "new' positive).

Because in the first year of the study the
protocol excluded potentially high-risk persons
based upon admission diagnosis, the cost figures
given previously for the first 2 years of the study
provide inflated cost estimates for a hypothetical
hospital-based screening program. A more accurate
estimate may be produced by using only the second
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'It is our concern that routine
hospital-based HIV testing, if used
widely and indiscriminately, will shunt
valuable public health dollars from
more useful HIV-related programs
such as education, research, and
clinical care.'

year of the study in its modified protocol format,
since during Year 2 all specimens were eligible
regardless of admitting diagnosis. Seventy-five of
the 88 specimens (85.2 percent) which tested posi-
tive in Year 2 were from patients currently or
previously seen in the HIV clinic, while 13 of the
88 (14.8 percent) were from patients not known to
be seropositive. The discovery of these 13 HIV-
infected specimens was the result of testing 5,967
specimens in Year 2, or 1 positive for every 459
patients tested. Since in a hospital-based screening
program there would have been no need to test the
75 known positives, these 75 can be subtracted
from the 5,967 tested in Year 2, leaving 5,892 that
would have been tested to discover the 13 "new"
positives, or 1 new positive for every 453 speci-
mens. Therefore, a more accurate cost approxima-
tion for identifying 1 potentially "new" HIV
positive would be $4,530 to $9,060 ($10 to $20 per
test x 453 samples).

Discussion

SPRMC has reported 10.7 percent of the known
HIV-AIDS cases within Minnesota to the Minne-
sota Department of Health. SPRMC has 2.46
percent of Minnesota's hospital admissions so there
is a relative 4.3-fold (10.7 . 2.46) overrepresenta-
tion of HIV at SPRMC compared with the State
average. The efficiency of routine hospital based
HIV screening would likely be lower in most other
hospitals in Minnesota.

Overall program costs, as well as the cost per
"new" positive, could be further reduced by testing
specimens only from those age or sex groups more
likely to be sexually active or using IV drugs (ages
15-44). This type of restriction would considerably
decrease the number of tests performed, since most
hospital inpatient and outpatient populations are
weighted by a disproportionate fraction of elderly
adults, whereas the CDC protocol conducted in our
hospital is stratified so as to be representative of
U.S. population demographics, not hospital inpa-

tient demographics. In addition, subtracting the
costs of maintaining these data in a format suitable
for the CDC, as is done in this site, would slightly
reduce costs.
A second consideration for cost reduction would

be to increase the program's efficiency by testing
only those persons who present with an admitting
diagnosis considered to be associated with a higher
risk for HIV infection. If this strategy were em-
ployed within our hospital by using the CDC's
definition of higher risk diagnoses during Year 2 of
the study, then 2,355 specimens would have been
tested, only 39 percent of the 5,967 that were
actually tested in Year 2 of the study.
Even with such a significant reduction in the

number of tests, such a testing program would still
have detected 11 of the 13 "new" positives (85
percent) that were discovered in the second year of
our study. Eleven positives out of 2,355 translates
to 1 "new" positive for every 214 specimens tested.
With the same cost estimates of $10 to $20 per test,
then the average cost of discovering a single new
positive is now reduced to a range between $2,140
and $4,280. However, those persons presenting
with diagnoses not deemed to be associated with a
higher risk for HIV infection would not be tested
in such a program. If this were applied to Year 2
of our study, then 2 of the 13 potential ""new"
positives which were found in Year 2 would have
been missed.
The cost reduction measures just outlined would

be offset by personnel costs necessary for the
provision of counseling and followup services to
those patients who test positive. Further, the cost
efficiency of such a testing program would be
sharply reduced as the program aged, since the first
year of the program's existence would be, in effect,
a detection of HIV prevalence, with subsequent
years producing a measure of HIV incidence. Over
a short period, this would drive up the average cost
of discovering a "new" (unknown) HIV-infected
patient, since relatively more patients would have
to be tested to detect a single HIV positive which
was previously unknown to the system.

This paper is intended to provide estimates of the
cost of a hospital-based HIV antibody screening
program, and it does not take into account the
actual charges that hospital laboratories typically
charge for HIV antibody testing. At our hospital,
the charge to a patient for a single ELISA antibody
test is $34; many hospitals levy similar or higher
charges. If the same charge were applied to a
screening program at our hospital, then the cost of
"discovery" of a single "new" HIV positive pa-
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tient would rise to $15,402 (453 tests x $34 per
test); this sum excludes charges for post-test coun-
seling and evaluation. The cost to identify each
HIV seropositive person may vary considerably
depending on the type of clinical setting. For
example, at a private hospital in Houston, TX, an
effort was made to voluntarily test all admissions
for HIV (7). The estimated cost for each HIV
seropositive person identified was $14,550 despite
the fact that Texas has a much higher incidence of
AIDS than Minnesota (18.4 versus 4.3 per 100,000)
(8). Further analysis of that report indicates that
the estimated cost to identify each HIV-infected
person who would have been clinically "unsus-
pected" was $43,649 (453 x $38.50 per test). Thus,
discussion of the institution of "routine" HIV
testing in the clinical setting is likely to include
issues such as local HIV seroprevalence, hospital
demographics, the ethics of testing with minimal or
no pretest counseling or specific consent, and the
economics of the cost within the context of screen-
ing for other health problems (that is, Papanico-
laou smears, mammography, and so forth). It is
our concern that routine hospital-based HIV test-
ing, if used widely and indiscriminately, will shunt
valuable public health dollars from more useful
HIV-related programs such as education, research,
and clinical care.
We do not advocate routine hospital-based test-

ing but believe that pilot testing in areas of varying
seroprevalence should be done to assess its poten-
tial merit. Routine HIV testing is likely to be more
cost effective and to have greater clinical and
public health benefits in areas of high HIV seropre-
valence (that is, greater than 1 percent), but the
ethical issues raised are a formidable obstacle (9).
The pressure to test health care workers for HIV,

which has intensified after the case report of the
possible HIV transmission in a dental office in
Florida, is also likely to increase the desire of
health care workers to test patients for HIV
(10,11). Before any recommendations are made,
public policy decision makers should carefully con-
sider the relative effectiveness of HIV screening in
various settings.
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