- - A Rebel Without
a Cause of AIDS

Biologist Peter Duesbery has gained a lot of public attention
and stirved up the wrath of many fovmer colleagues with his
claims that HIV is not the culprit behind AIDS

BTER Duesberg does not believe that

AIDS is caused by any microbe

known to man, especially not the
human immunodeficiency virus called HIV.
Says Duesberg: “That virus is a pussycat.”
So sure is Duesberg that AIDS is not caused
by HIV that the professor of molecular
biology from the University of California at
Berkeley is telling reporters that he would
gladly be injected with the virus—as long as
the concoction is not prepared at the bench
of Robert Gallo, the researcher from the
National Cancer Institute who is the co-
discoverer of HIV.

Basically, Duesberg does not think that
HIV is virulent enough to cause AIDS, a
conclusion he bases on widely recognized
gaps in knowledge about how the virus
operates in the body. His unsettling offer to
inject himself with HIV and his pointed jabs
at fellow scientists have aroused a great deal
of anger and exasperation among AIDS
researchers, who insist that an overwhelm-
ing body of evidence points toward HIV as
the culprit behind AIDS. At the same time,
Duesberg’s remarks have won for the pro-
fessor a large amount of media attention,
particularly in the gay press where he is
something of a hero and where government
types such as Gallo are often portrayed as
villains or fools.

For his part, Duesberg is well suited to
the role of iconoclast, and indeed, he has
played the part of the gadfly before. Im-

mensely quotable, with a sharp sense of

humor and a slight Germanic accent, the 51-
year-old professor does not hesitate to tweak
the noses of figures in the biomedical re-
search community whose egos often loom
larger than life. Yet Duesberg is not an
iconoclast without credentials. He is a legiti-
mate investigator. A member of the Nation-
al Academy of Sciences, Duesberg did pio-
neering work in the field of viruses and
cancer-causing genes in the 1970s. More-
over, Duesberg is an insider, a colleague and
sometime friend of the same researchers he
now attacks.

None of this, however, has gotten Dues-
berg a formal response to the article he
wrote for the peer-reviewed journal Cancer
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Research in March 1987, in which Duesberg
first stated his objections to the HIV ortho-
doxy. “Why won’t they respond to me?”
Duesberg constantly asks reporters, who
then ask AIDS researchers the same ques-
tion. ]

“I cannot respond without shrieking,”
says Gallo when confronted with one of
Duesberg’s statements. “It is absolute and
total nonsense,” says Anthony Fauci, coor-
dinator of AIDS research at the National
Institutes of Health (NIH). “Irresponsible
and pernicious,” says David Baltimore, di-
rector of the Whitehead Institute in Cam-
bridge, | Massachusetts, and a chairman of
the Institute of Medicine—National Acade-
my of Sciences committee that produced the
bench mark report Confronting AIDS.

Yet Duesberg keeps pressing. “Like a little
dog that won’t let go,” says Gallo. And so a
debate | of sorts has been lurching along,
staged in the most unlikely forums. In Janu-
ary, for example, Spin, a rock music maga-
zine produced by the son of Penthouse pub-
lisher Bob Guccione, ran a question-and-
answer interview with Duesberg in which he

© 1988 Tom Alleman

detailed his objections to HIV and accused
“the AIDS establishment” of collusion and
intellectual bankruptcy, suggesting that be-
cause two leading AIDS investigators have a
financial interest in a company that produces
diagnostic kits to test for antibodies to HIV,
they were incapable of questioning their

own AIDS research. (In the world of bio- .

medical research, where ties to industry are
pervasive but mentioning the fact is not,
these are fighting words.) The following
month, Spin published a bizarre interview
with Gallo, in which the scientist spent half
of the picce ranting and raving about the
stupidity of Duesberg’s statements, while
punctuating his remarks with the occasional
expletive. (The interview was tape-recorded
without Gallo’s knowledge.)

In the midst of all this, Jim Warmer, a
policy adviser in the White House, suddenly
became interested in retrovirology. Warner
wanted the White House to co-host a meet-
ing organized by Harvey Bialy, an editor at
the journal Bio/Technology, at which Dues-
berg would take on someone from NIH.
Scheduled for January, the meeting was
canceled. Columnists Jack Anderson and
Joseph Spear then wrote an article in Febru-
ary in which they chided Gallo for refusing
to defend his ideas. The column stated that
Duesberg reached his “fresh point of view”
after studying HIV in Gallo’s laboratory,
insinuating that some kind of conspiracy of
silence was afoot. Gallo correctly points out
that Duesberg has never studied HIV and
has never worked in his lab. In fact, Dues-
berg has not done a single experiment in the
AIDS field. As for the proposed White
House affair, Gallo claims he only heard

Peter Duesberg maintains that AIDS is not caused by an infectious agent but by sexual
excess and dvug abuse.
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lope for the virus. These envelope molecules
may erupt from the infected cell’s membrane
and bind to special receptor sites on other
cells, causing the formation of giant constel-
ladions of cells called syncytia. In this way,
one infected cell cnuﬂndisablc as many as
100 uninfected cells.

There is also some ifidication that an
autoimmune response might be at work,
whereby the body’s immune system targets
for destruction some of its own cells that
have been subtly altered by the virus. For
example, soluble gpl120 might be secreted
by infected cells and become attached to
uninfected cells, thereby setting them up as

- targets for atrack by “killer” T lymphocytes.
The virus may also be infecting populations
of precursor cells which give birth to T cells,
says Gallo. Or viral products may be directly
toxic.

In addition, Gallo and others point out
that T cells are not the only targets of HIV:
monocytes and macrophages are also infect-
ed. Macrophages, which appear to sequester
the virus, may prove extremely important in
disease progression. Researchers also report
that HIV may be passed from cell to cell.
Free virus particles may not even be neces-
sary. Again, no one is certain. No one knows
exactly how HIV causes the gradual deple-
tion of T cells seen in AIDS. It is a mystery
of the most intense interest. But the ques-
tions that Duesberg raises about HIV are
not novel ones, say AIDS researchers.

“We don’t know how the virus is trans-
mitted. Is it free virus particles or do you
have to exchange cells? We don’t know the
initial targets. Are they lymphocytes or mac-
rophages? We don’t know where the virus is
in the body during the initial stage of infec-
tion or during the long period when a
person is antibody-positive but still asymp-
tomatic. These are all important issues, but
just because we don’t know all the answers
doesn’t mean that we can’t extrapolate from
pretty good data that keeps pointing toward
HIV,” says Malcolm Martin, chief of the
laboratory of molecular biology at the Na-
tional Institute of Allergy and Infectious
Disease.

AIDS investigators say that it is important
to remember that the depletion of T cells is
gradual. According to Fauci, when a person
is first infected with the virus, there is a big
burst of viral replication that precedes the
production of antibodies against the invad-
ing microbe. During this early, acute stage, a
person with HIV often gets symptoms simi-
lar to the flu. With the onset of antibodies,
the virus appears to be inhibited. But the
virus persists. Over time, as anti-HIV im-
munity wanes, the virus continues to repli-
cate in bursts, perhaps activated by as yet
unknown signals, which may be other viral
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infections or the workings of the immune
system itself.

Says Gallo: “Everything Peter says about
pathogenesis [how a pathogen causes dis-
ease] is irrelevant because no one in history
has ever had to explain pathogenesis to
explain cause. We don’t know the detailed
pathogenesis of cholera, or tuberculosis, or
when you get hit by a truck. I’s wonderful if
you can explain every molecular change all
the way down the line and make it all make
sense. But you don’t have to. That said, let
me add that we understand about as much
of the pathogenesis of this disease as we
know for most diseases.”

As for Duesberg’s statement that the virus
can be isolated in only 15% of people with
antibodies to HIV, the figure comes from
an early paper published by Gallo and col-
leagues (Science, 7 December 1984, p.
1165), in which they examined fresh tissue
from 65 patients with AIDS or ARC. They
found integrated genetic material from HIV
in only 9 of the 65 tissue samples. Gallo
states that the point of the paper was not to

Reuters/Bettmann Newsphotos

Robert Gallo cannot respond to Duesherg’s
statements “without shricking.”

try to isolate virus from all 65 patients, but
to see in which tissue samples they could
find cells infected with HIV.

Duesberg, however, uses these findings to
state that HIV is not present in all stages of
the illness, meaning that the virus violates
the first postulate of Robert Koch, the
eminent German bacteriologist who in the
1880s discovered the bacilli that cause tu-
berculosis and cholera. Koch’s first postulate
stipulates that for an organism to be consid-
ered the cause of a disease it must be present
in all stages of disease.

Today, Gallo maintains that a good labo-
ratory can isolate the virus from between 80
and 100% of all persons with antibodies to

HIV, including patients with AIDS or
ARC. “Were damn close to 100%,” says
Gallo. With the introduction of gene ampli-
fication techniques now being developed,
most AIDS researchers say that the difficulty
of isolating virus from persons with HIV
will be overcome. To this, Duesberg re-
sponds: “It doesn’t matter if the techniques
become more and more sophisticated. There
still isn’t enough virus to be clinically rele-
vant.”

Duesberg keeps pushing. Not only is
HIV too inactive to cause AIDS, he main-
tains that HIV acts like “no known virus”
because of its long latency and the fact that it
persists despite the production of antibod-
ies.

For most people, learning that their blood
contains antibodies to the “AIDS virus™ is a
traumatic and frightening event. But Dues-
berg says that such persons should be “con-
gratulated.” “Hurrah, your body has won!”
says Duesberg. “A cardinal rule in virus
infection is that viruses cause disease . ..
before immunity and not after immunity.
The host, in other words, has to be permis-
sive to the virus to let it happen. If you are
not permissive, that is to say, if you have
antibodies, the virus doesn’t have a good
chance to cause disease.”

Martin retorts: “This is ignorance.” Mar-
tin says there are many kinds of antibbdies
and that the mere presence of anticRles
does not equal protection against W or
any other pathogen. “We know in the kb
that some antibodies will bind to the virus
particles, some antibodies will immunopre-
cipitate, some antibodics wilf neutralize par-
ticles, others won’t,” says Martin.

As for HIV’s long latency, Duesberg con-
tends that all known viruses cause disease
soon after infection. Says Duesberg: “Short-
ly after exposure to a virus, you develop
symptoms or you don’t. If you’re lucky, you
dor’t. If youw’re unlucky, you do. . . . That is
to say that viruses work quickly or not at all.
Again, the AIDS virus seems to be the
exception to the rule.”

Yet there are other viruses besides HIV
that have long periods between infection
and disease, says Bernard Fields, chairman
of the Department of Microbiology and
Molecular Genetics at Harvard Medical
School and editor of the textbook Virolggy.
The herpes family, for example, “is notori-
ous for its long latency, despite the presence
of antiviral antibodies,” says Fields. Herpes
simplex virus, for one, continues to causes
cold sores and blisters years after infection.
The varicella-zoster virus that is responsible
for chickenpox also takes up residence in the
sensory ganglia and years later produces
shingles. The measles virus is responsible
not only for the acute disease with its red
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In a perfect worid, a person infected
with human immunodeficiency vi-
rus (HIV) would always show up
positive in a blood test; an unin-
fected person would always show
up negative. What could be simpler?

Unfortunately, life is not simple.
And present-day tests to detect HIV
infection are far from perfect. Some
individuals who aren’t infected
show up positive. Such a result,
called a false positive, can lead to
needless anxiety and depression,
problems with interpersonal rela-
tions, discrimination, loss of home
and job, or even suicide. That's be-
cause persons who harbor the virus
are likely to develop—and die of—
AIDS. On the other side of the fence
are those infected individuals who
falsely test negative. They breathe
a sigh of relief and may proceed,
unknowingly, to infect others, ei-
ther by donating blood, engaging
in unprotected sex, or sharing a nee-
dle to inject street drugs. Simpiv
put, false positive and talse nega-
tive test results destroy lives.

With wider HIV testing looming
in the future, medical researchers
are striving to eliminate such mis-
Jeading test results by making HIV
diagnostic tests more sensitive and
more specific. Sensitivity is the abil-
ity to detect low levels of a target
molecule; specificity is the ability
to detect the target molecule exclu-
sivelv. In addition, researchers are
developing new tests that wil] be
quicker, simpier to perform, and less
expensive than those currently
available.

The tests now in use or under
development are of two basic types.
The type that came into use first is
an indirect test: It detects antibod-
ies (proteins called immunoglobu-
tins} that the immune system has
mobilized against the invading
AlDS virus. The second rype of HIV
test 13 one that detects the virus
directly, either through its antigens
or its genetic material.

Deficiences of current
HIV tests are being addressed
by development of new kinds
of tests for antibodies,
antigens, and nucleic acids

Ron Dagani, CREN Washington

The most widely used antibody
test is the enzyme-linked immuno-
sorbent assay (ELISA). This test can
screen large numbers of blood sam-
ples. It was rushed into the market-
place to protect the blood supply,
which had already been infiltrated
by the AIDS virus. ELISA was pur-
posely designed to be oversensi-
tive—to catch even ’“‘suspicious’’
blood samples. As a result, it pro-
duces many false positives. In fact,
according to a study bv Harvard
University researchers, using ELISA
to screen persons at low risk of in-
fection "yields many more false pesi-
tives than true positives.”

All blood samples that test posi-
tive are retested using ELISA. Those
that test positive again are subjected
to a different, more definitive test
called the Western blot. Unlike
ELISA, which is a ves-or-no test,
the Western blot actually reveals the
antibody prefile of 2 blood sampie.
Thus, it is considered & more accu-
rate indicator of the presence of HIV
antibodies, If the Western blot is
positive, the person is considered
to be infected.

The Western blot produces fewer
false positives than ELISA, but it's
not infallible. Scientists estimate
that, at the end of this testing pro-
cess, one to three individuals out of
100,000 in a tow-risk population will
be incorrectly told that they are
infected with HIV. The false posi-
tive rate is lower in groups that
have a high prevalence of HIV in-
fection, such as urban homosexual
men and drug addicts,

Other assays do exist to confirm a
positive ELISA, but these aren’t prac-
tical for large-scale use. The radio-
immunoprecipitation method, for
example, is sensitive and specific,
but it involves radioactivity and re-
quires considerable technical skill.
Virus culturing is.the most specific
method, but it is difficult, time-
consuming, and also requires high-
ly skilled personnel.

Blood banks and other HIV test-
ing centers in the U.S. currently
can choose from seven ELISA test
kits that have been appreved for
commercial use by the Food & Drug

: i - . :
Technician uses Du Pont HIV antigen
test to monitor viral activity
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Administration, These kits are avail-
able from Abbott Laboratories, Cel-
lular Products, Du Pont, Electro-
Nucieonics, Genetic Systems, Orga-
non Teknika, and Ortho Diagnostic
Systems. Du Pont is unique in that
it is the only U.S5. firm whose West-
ern blot test also has been licensed
for clinical use. Du Pont’s ELISA
and Western blot tests were both
developed in partnership with
Biotech Research Laboratories of
Rockville, Md. Western blot kits
from other firms are being used in
research and may be approved by
FDA for wider use.

Assays like these detect HIV anti-
bodies by capturing them on anti-
gen-coated surfaces and using a ¢ol-
or reaction to visualize the antigen-
antibody compiex. The commercially
available ELISAs, which are called
first-generation tests, use disrupted
whole-virus preparations as the an-
tigen. These preparations, though
made from purified virus, are con-
taminated with cellular debris that
can attract non-HIV antibodies and
thus produce false positives.

Second-generation tests

Scientists now are developing
second-generation tests that use one
or more genetically engineered HIV
antigens instead. Because these prep-
arations are purer, the number of
false positives is reduced. Another
benefit is that the test manufactur-
er avoids the hazard of working
with Jive virus.

Some of these second-generation
tests are said to be so reliable and
easy to use that they may allow
rapid HIV screening to expand into
new markets, such as developing
nations, physicians’ offices, and pos-
sibly even the home market. For
instance, at the University of Caii-
fornia, Davis, a team of medical re-
searchers has developed a dot en-
zyme immunoassay (dot EJA) on a
small piastic card. The assay detects
antibody to gp4l. the glycoprotein

" that spans the outer membrane of

HIV. In this assay, a drop of serum
is exposed to recombinant gp4l on
the card. If anti-gp4! antibody is
present, it binds to the antigen Af-
ter detection reagents are applied,
the bound antibodv signals its pres-
énce by the appearance of a blue
dot.

36 Novambe: 23. 1587 C&EN

According to James R. Carlson,
an assistant professor of pathology
and internal medicine who leads
the UC Davis team, the prototype
of this dot EIA was more than 99%
accurate in preliminary evaluations
using blood sera from foreign and
U.S. sources. These results compare
favorably with ELISA and Western
blot results, he says. Moreover, the
assay takes about 30 minutes to per-
form, compared with two to four
heurs for the typical ELISA. It's also
less expensive than the ELISA—
about 25 cents versus $1.00 to $4.00
for ELISA kits,

A test like the dot EIA seems to
be tailor-made for remote areas that
lack highly skilled technicians or
laboratory facilities, such as Africa.
In some African cities, as many as
18% of the blood donors have been
found to be HIV-infected, Carlson
says, “yet donor blood isn't usually
screened due to technical and eco-
nomic constraints.” The test is being
developed for clinical use in a joint
venture between Virotechnology
Laborateries of Stockton, Calif., and
Bio-Medican Corp. of Huntington
Beach, Calif.

An even faster second-generation
test has been produced by Cam-
bridge BioScience, a biotechnology
firm based in Worcester, Mass. The
basis of this test is Recombigen, a
novel recombinant antigen that at-
tracts antibodies to both gp41 and
gp120, the virus's envelope glyco-
protein, “All of our data show that
envelope antibody is the earliest and
most important markey for detecting
H1V antibody,” says Rod N. Rayno-
vich, vice president for business de-
veJopment at Cambridge BioScience.

The firm's test involves mixing a
drop of blood serum with a drop of
latex reagent on a plastic card. The
reagent contains microscopic latex
beads coated with Recombigen. If
antibodies to the envelope proteins
are present in the sampie, the latex
beads clump. The resulting clusters
become visible in minutes as small
white dots. If clumping has not oc-
curred within five minutes, the sam-
ple is considered HIV-free.

In June, Thomas C. Quinn of the
immunoregulation lab of the Na-
tional Institute of Allergy & Infec-
tious Diseases (NIAID) reported at
the 3rd International Conference on

AIDS in Washington, D.C,, that the
Recombigen latex agglutination as-
say had been tested on sera from
2000 patients residing in Africa and
the West Indies. Those tests indi-
cated that the assay was accurate
more than 99% of the time, and was
more specific than a single ELISA.
Quinn also said that the latex test
was faster and simpler than the
ELISA, and reliable enough that con-
firmatory tests might not be needed.
Raynovich believes the Recombigen
assay is better than the Western blot,
and could replace it as a backup
test.

Cambridge BioScience hopes to
receive government approval to be-
gin marketing the latex test in 1988
for use in physicians’ offices and
other low-volume, “decentralized”
testing sites. The firm began con-
ducting clinical trials of the test in
September. Ravnovich says the com-
pany plans to submit the results to
FDA by the end of this year. In the
meantime, FDA has allowed Cam-
bridge BioScience to ship 50,000 test
kits to Zaire, where the test is being
used to screen for HIV-infected
blood.

Murex Corp. of Norcross, Ga., also
is developing a fast HIV screening
test, but this one doesn’t rely on a
single recombinant protein. Rather,
it uses seven natural HIV antigens
that have been isolated by affinity
purification using monoclonal anti-
bodies, according to Gerald A. Bush,
who has been leading the develop-
ment effort. These antigens react
with antibodies to the three major
types of structural proteins in the
virus—envelope, core, and replica-
tion-related proteins,

The reaction between these puri-
fied antigens and serum antibodies
takes place inside a small, dispos-
able, plastic cartridge. A positive re-
action is indicated by the appear-
ance, within 10 minutes, of a blue
colorin the cartridge’s window

In early tests, the sensitivity and
specificity of the Murex assay have
beer greater than 99%, says Bush.
The assay actually picks up sero-
positive blood earlier than the
ELISA, he notes. That might be be-
cause the purified antigens are so
highly concentrated that they can
detect lower levels of antibody. he
explains. Bush says Murex expects
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How ELISA and Western blot tests work

The screening of blood sampies for
anttbodies 10 HIV (the AIDS virus) usu-
ally starts with an enzyme-linked
immunosorbent assay, or ELISA. in
this assay, blood serum is diluted and
ptaced In microtiter wells or on beads
that have been coated with HIV anti-
gen {(darived from disrupted virus that
has been grown in cell culture). If the
specimen contains antibodies (immu-
noglobulins), they will bind 1o the test
kit's antigens. Afier an Incubation pse-
riod of about two hours, any unbound
antibody is washed away. An enzyme-
labeled antibody to human immuno-
globulin is added, and this binds to any
HIV antibodies that have become bound
to antigen. The bead or well Is agaln
wasned to remove any unbound anti.
body. A substrate is added and the
enzyme bound to the antihuman anti-
body catalyzes a reaction that pro-
duces a color change. The optical den-
slty Is measured spectrophotometri-
caily and is directly related io the
amount of HIV antibodies In the sam-
ple. The absorbance reading is Inter-
preted by comparing it to positive and
negative control samples containing
known quantities of antibodies.
Sampies that repeatedly test posi-
tive by ELISA are subjected to & dif-
ferent, more expensive procedurs
catled the Western blot. This test
identities antibedies to the major HIV
antigens. Thaese antigens, derived from

purified disrupted virus, are fractionated
by size using polyacrylamide gel
slectrophores!is by the test's manufac-
turer. The fractionated viral proteins
are then transferred onto nitrocellu-
loge paper. A serum sample Is applied
to & etrip of the paper. If antibodies to
HIV are presant, they will bind to the
viral antigans. An eanzyme-labeled an-
tibody to human immunogiobulin is ap-
plied to the paper to bind to any HIV
antibodles bound to antigen. An ap-

propriate substrate is added and the
enzyme catalyzes the color reactlon,
If HIV antibodies are present, a pat-
tern of distinctivé bands appears on
the strip. The locatlon of each band
indicates reaction to a specific viral
proteln and is compared visually with
a Waestern biot from a specimen in
which antibodies to all of the HIV pro-
teins are present, A positive result on
this test aimost always means the blood
sample contalns HIV antibodies.

Waestern blot readings have three possible Interpretations

Negetive Indeterminate Positive
~gp120 ~gpt20 NNANNNV ap120*
- PGB -~ péo e — D66
—p55 — P55 — pS5s
= pSi ~ p81 = p51
—gpail —gp4t —gpa1®
—p31 - 231 - p31*
—p24 ﬁ — p4 ] — p2at
—-pi7 |—p17 - p17
No hands Some bands presant but not Confirmation that person

ELISA wes a "faise
positive'” resuit

Ne furthe: testing

Pargon informed of

Source: Cu Fon:

sufficient to call posttive

ingeiarniinare results
Addlt:ional testing racommendec

has deveieped Hiv anilpadiss

& These bands must ba pragsent
{githsr g4t or 3p20) 10 be
¢ig881tiad @8 posttive in DU Pount's
wasters sint

to begin clinical trials of the assay
by the first of the year, and the
test to be licensed in 1988.

Home test for HIV?

A special feature of Carlson’s dot
EIA and the Cambridge BioScience
and Murex rapid tests is that they
work with whole blood as well as
serum, according fo sources involved
in their development. That means
they have the potential to be over-
the-counter or home tests. But sci-
entists and company officials dis-
count this possibility, at least for
now. They werry about the medical
and ethical implications of AIDS
testing in the home, Positive test
resuits can devastate people, and
any test could give a false positive,
they say. “it's jike giving semebody

a death sentence,” remarks one com-
pany spokesman.

Health care professionals agree
that people need proper counseling
te correctly interpret the results,
plan confirmatory tests, and obtain
medical and psychelogical therapy,
if needed. “We believe a physician
must be in the loop,” says Rayno-
vich, “We don’t think FDA would
approve a home test {for HIV] in
the near term.”

Similar thinking prevails at Du
Pont, which is ¢linically evaluating
an HIV antibody test the size of a
matchbook. This test, like its poten-
tial competition, uses a color change
to give the same yes-or-no informa-
tien as ELISA, only much quicker
(in five minutes). Du Pont spokes-
man Mike Ricciuto says the firm

Assmnsataa is SA mANNLIA ARA

hopes to begin marketing the match-
book test in Africa later this year,
In the future, he says, Du Pont might
seek FDA approval to sell the test
to hospitals and physicians in the
U5, “It would probably never be
marketed as a home test,” he adds.
Because any of these screening
tests could produce false positives,
most scientists believe that there’s
still a need for confirmatory assays
such as the Western blot. This test,
sometimes called the immunoblot,
provides more information than the
standard ELISA because it exposes a
serum Sample to a strip of paper
containing ail the key HIV anti-
gens separated according to their
molecular weight. Thus, the jdenti-
tv and relative abundance of specii-
ic antibodies in the sample can be
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visualized on the strip according to
the specific antibody-antigen reac-
tions that occur.

Problems with Western blot

Nevertheless, indeterminate and
false positive results can arise on
the Western blot because the methe-
od is net standardized, A 1986 In-
stitute of Medicine report on AIDS
noted that “There has been consid-
¢rable variation in what different
laboratories have interpreted as pos-
itive in Western blots.” In the past,
some testing labs have considered
antibody to the core protein p24 as
sufficient for a positive result. The
Institute of Medicine report states
that this is an equivocal result. The
National Institutes of Health re-
quires antibody to p24 and to the
transmembrane protein gp4l. Du
Pont says a positive result must in-
clude p24, p31 (a rephcation-related
protein), and either gp4l orgpl20.

Improvements in the Western blot
have helped to some extent. Earlier
versions of this assay were deficient
in detecting antibodies to gp120 be-
cause this key protein was selec-
tively lost during the manufactur-
ing process. The newer versions of
the test, such as Du Pont’s, offer
enhanced detection of antibodies to
5pl20 and its precursor protein
gpie0, making it easier to classify
"some potentially ambiguous sera,”’
says Stanley H. Weiss of the Na-
tional Cancer Institute’s environ-
mental epidemiology branch.

Even so, the interpretation of
Western blot reactions can still be
prebiematic. Weiss notes, for exam-
ple, that some persons who had “"un-
usual Western blot reactivity pat-
terns” or showed no evidence of
HIV antibodies were found to be
HIV-infected by virus culture. As a
precaution, biecod banks currently
reject donations that repeatediy test
positive by ELISA, even if they test
negative in the Western blot. Many
of these ELISA results certainly are
false positives, and the blood that is
thrown out is wasted.

In an effort to clear up the uncer-
tamty in some “eye'x‘ blot read-
ings, scientists at Abbott Labs have
devised an immunoassay that is com-
piementary to .he Western blot. This
assay, Envacor, actually consists of
two tests: Ore detects antibody to
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an envelope protein (gp41) and the
other detects antibody to a core pro-
tein (p24).

Envacor may be useful as a diag-
nostic tool because the two anti-
body types provide different infor-
mation. “Envelope antibodies are
present in virtually everybody who's
infected,” says Jean-Pierre Allain,
who manages Abbott’s research on
AIDS diagnostics. They are “an ex-
tremely stable and reliable marker
for HIV infection” throughout the
course of the disease, he adds. Anti-
bodies against p24, by contrast, are
not always present and their level
changes depending on the stage of
infection. About 85 to 90% of in-
fected asymptomatic persons have
anti-p24 antibodies. But as these in-
dividuals become sicker, anti-p24
levels drop lower and lower, even-
tually becoming undetectable. Thus,
Envacor might be useful in charting
and predicting the immunological
course of the disease, says Carlson,
who directs the AIDS Virus Diag-
nostic Laboratory at UC Davis,

The Abbott test offers a number
of advantages over the Western blot,
according to Allain. Envacor is easi-
er to perform because it's in an
ELISA format. It gives a numeric
readout of results, thus avoiding the
subjective interpretations required
by Western blot. It's also quicker,
although it requires an overnight
incubation step like the Western
blot.

Allain: immune system collapse

Umvcrs:tv of Cahforma Carlson
holds the dot FIA test for HIV

On average, the two tests are of
similar sensitivity. But Envacor’s
specificity is very high—99.9%. This
means that, statistically, 999 out of
1000 HIV-negative blood samples
will be unreactive in the test. Only
one in 1000 is likely to turh up as a
false positive. In Europe, where
Envacor has been in use for more
than a year, Abbott recommends that
it be used in conjunction with the
Western blot.

Tests for viral antigen

The variability of the immune sys-
tem’s antibody response to HIV pro-
teins in different people has led
researchers to develop a third gen-
eration of AIDS tests, which detect
the virus or its fragments directly.
This approach promises to catch
some of the false negative results
that crop upin antibody tests,

False negatives occur in persons
who haven’t ver developed detect-
able leveis of HIV antibodies. Typi-
cally, antibodies aren’t detectable in
biood until six to 10 weeks after
infection, according to Jaap Goud-
qmn, head of the retrovirus labora-
torv at the un‘versn\' of Amster-
dam. A recent study of homosexual
men in Finland has found that some
HIV-infected persons don't devei-
op antibodies for a vear or more.
And some HIV carriers may never
mount an ant:body response at all.
Even so, these .151\1'01&1315 are s il
censidered infectious, and 1T
blood may contain detec Dle e\els
of antigens.
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Obviously, one way to pick up
infected blood earlier than is possi-
ble with antibody tests would be to
look for viral antigens. Several com-
panies are developing such antigen
tests for marketing. Abbott and Du
Pont unveiled their entries in June
at the 3rd International Conference
on AIDS. Although their antigen
tests aren’t yet available commer-
cially in the US., they have been
used as research tools for at least a
year.

The Abbott and Du Pont antigen
tests are both enzyme immunoassavs
that directly detect the core protein
- p24, which is shed by the virus.
* The Abbott test, for instance, uses
purified, naturally occurring anti-
bodies from an infected individual,
These are bound to a solid phase
and are allowed to capture whatev-
er antigen may be in the sample.

The visualization chemistry is simi-
lar to that used in other enzyme
immunoassays.

Researchers stress that such direct-
virus tests will complement, not re-
place, antibody tests. That's because
the levels of antigens and antibod-
ies change with time, and looking
at only one or the other can give a
misleading result. For example, if a
person is producing antibody, then
antigen in the blood will be masked
to some extent by the binding of
the two, Du Pont’s Ricciuto explains.
In this instance, antigen may not be
detected at all, although an anti-
body assay would correctly signal
HIV infection. Hence, it would be
necegsary to screen blood for both
antibody and antigen, he says.

The rationale for adding the anti-
gen test to blood screening pro-
grams is to eliminate denations of

infected but antibody-negative blood.
However, no one really knows
whether this test will be able to
pick up infected blood early enough
to warrant the additional cost, says
Ricciuto. According to John P. Phair,
professor of medicine at Northwest-
ern University Medical School in
Chicago, since blood screening for
HIV was instituted in 1985, scien-
tists have documented one case in
which HIV was transmitted by
transfusing antibody-negative blood.
Phair noted in a recent editorial in
the Journal of the American Medical
Association that blood banks would
have to spend at least $5.00 to $7.00
per unit of blood to test for anti-
gen. The added expense is not justi-
fied at this time, he concluded,

The antigen test might be more
important as a way to diagnose AIDS
earlier than is now possible. And

in the U.S., as far as anyone knows,
all cases of AIDS have been causad
by the same retrovirus——a human
immunodeficiency virus (HiV-1).

in Africa, the situation Is more com-
plicated. HIV-1 is widespread in Zaire
and other central African nations. But
& ciosely reiated human retrovirus,
HIV-2, is endemic In Senegal and sav-
oral other ceuntrles in Western Africa.
HIV-2 appears 10 cause an AlDS-ike
disease, Both HiV-1 and riv-Z2 are
highly prevalent in at lsast two West
African countries. Furthermore, Africe
aise is the home of stmtan immuno-
defictency virus {(SIV), which sppears
10 be more closely related o HIV-2
than to HIV-1. SIV doesn't infect hu-
mans, put It does cause an AIDS.{ks
disease in some monkeys.

The prevaience of infections caused
by these viruses In Africa appeers
“catastrophic,” according to a research
team that includes Erling Norrby of the
Karolingka Instituts in Stockhelm and
Richarc Lerner of the Research inati-
tute of Scripps Clinlc in La Jolfa, Calif,
They say there is "'an emergency need”
for simple, inexpansive, sensitive, and
specific t8sts that can Identity ant-
bodies to these retroviruses, and dis-
tinguish between them.

Severai groups have been working
10 develop such Immunoassays, and

Diagnostic tests being developed for other retroviruses

at least two—Norrby's and a differsnt
greup headed by John W. Gnann Jr. of
Scripps Clinic—recently repored suc-
cese. Both groups have based thelr
assays on synthetic peptide antigens
derived from the transmembrane gly-
coprotaing of the different viruses
[Nature, 328, 248 (1987), Sclence,
237, 1346 (1987)]. These antigens
werg incorporated into the standard
laboratory scresning format known as
ELISA, Besides pointing the way to-
ward befter diagnosis of AIDS infec-
tions, early results from this research
ofter hope that it will be possibie to
soive what Gnann's team calls “the
epidemiologic puzzie of AIDS In
Africa.”

Researchers also have been testing
blood from American donors ¢ check
tf HiV-2 nas spreaz 10 tha U.S, So far,
n0 evidence of this has turnad up. For
now, It seems, HIV-2 tests will remain
for Invastigational use only.

Scientists and heslth officials are
more concerned that another insidicus
refrovirus may be spreading through
the LS. bleod supply—HTLV-1, er hu-
man T-eii lvimphotropic virus, type 1.
This virus causes adult T-cell jeuke-
mia in aboul 1% of those infected.
Like AIDS, this cancer is {atai and
may not appear untll years afier infsc-
tion. HTLV-1 ig transmitted in the same

John R. Zeman, vice president and

10 market a test manufactured by Cel-

way as HiV—through sexual contact,
axchange of biood by hypodarmic sy-
ringes, end ransfusion of infected blood
or blood products. Evidence indicates
that many drug addicts in the U.S.
have already besn intected with
HTLV-1, which is also implicated In
other diseases.

Collular Preducts, & Buffalo, N.Y.,
blotechnology company, and Du Pont,
In collaboration with Biotech Resaarch
Laboratories of Rockville, Md., have
produced experimenial test kits to de-
tect HTLV-1. The American Red Cross
has been using these tests to look for
evidence of the virus in blood denated
by pecple around the U.S. The results
of this study aren't yet available.

Nevertheless, many companias al-
ready see the writing on the wall, At
present, ail blood conationg in the U.S.
are screensd for HIV antlbodies and
"we belleve it Is only & maner of
time’' before bloed scresning for
HTLV-1 giso will be required, says

general manager of Eastman Kodak's
clinical products division. Kedak plans

lutar Products that can simultanacusly
detect HIV and HTLV-1 antibodles. Du
Pont, tco, Iz already gearlng up 1o
produce millions of HILY-1 antibady
test kiis 2 year.
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because p24 and anti-p24 levels in
blood change as the disease pro-
gresses, the antigen test, like Ab-
bott’s Envacor assay, may be useful
in predicting the course of the dis-
ease, Goudsmit says detectable p24
can appear as early as two weeks
after infection. Weeks later—esti-
mates range from six to 12 weeks
after infection—core antigen disap-
pears, perhaps overwhelmed by a
rising tide of antibodies against it,
But in some persons who go on to
develop full-blown AIDS, research-
ers say, p24 reappears later, signal-
ing the renewed activity of the vi-
rus. Because antigen complexes with
antibody, a rising level of p24, cou-
pled with a falling level of anti-p24,
“reflects the failure of the immune
defenses to contain the virus,” Allain
says.
A recently published study by re-
. searchers at Abbott Labs and Rush-
- Presbyterian—St. Luke’s Medical
Center in Chicago indicates that HIV
p24 levels correlate significantly
with the clinical status of persons
infected with HIV. The study looked
at 221 infected persons, 130 of whom
tested positive for HIV antigen. An-
tigen was detected in 19% of the
asymptomatic subjects, 46% of those
with AIDS-related complex (a less
severe form of the disease), and 69%
of the AIDS patients. A related study
also used the Abbott test to find the

first indication of HIV infection in
6ix subjects who had no detectable
HIV antibodies. These and other re-
cent studies suggest that the anti-
gen test could detect HIV infection
at an earlier stage and could help
identify which infected people are
most likely to develop full-blown.
AIDS, :

Certainly, the antigen test is
expected to be an essential tool for
monitoring the efficacy of experi-
mental anti-HIV drugs by measur-
ing antigen levels after drug ad-
ministration. According to Paul A.
Volberding, who directs AIDS ac-
tivities at San Francisco General Hos-
pital, the Abbott antigen test helped
researchers determine that the drug
zidovudine (popularly known as
AZT) retards the virus's replication
in the body. This was seen in de-
clining levels of p24, which is used
as a marker of viral burden.

In some HIV-infected persons, the
virus retreats into the cells and lies
dormant for months or years unti
it is reactivated. During this latency
period, the virus cannot be cultured
from the blood. and neither viral
antigens nor antibodies are detect-
able. The only way to unmask the
virus is to find the telltale genetic
sequence it has surreptitiously in-
serted into the DNA of host cells.

Researchers are applying nucleic¢
acid probes to accomplish this mis-

Intection with HiV

HiV antigen
(r24}

Antibodies to p24

Core antigen, antibody levels vary as disease progresses

Antibogdies 1o gpat

HIV antigen (p24)

”~

Source: Abboi Laborator:es

Months after intgction

A hypothetical patient’s profile shows the inverse relationship between two key
HIV markers—the core antigen p24 and antibodies raised against it. p24, which
appears in blocd soon after infection, Is neutraiized by a rising tide of anti-p24
antibodies. As long as the level of thesa antibodies remains high, the patlent's
condition is stable. But months or years iater, whén the virus stans replicating
again, Its steppec-up production of p24 overwhelms the immune defenses by
complexing sll the available anti-p24 antibodles. By contrast, the leve! of antibody
10 the transmembrans glycoprotein gp4 1 remains fairly constant
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sion. Such a probe consists of a syn-
thetic sequence of nucleotides—
either RNA or DNA—that is comple-
mentary to the target viral sequence.
When the probe encounters its tar-
get, the two strands hybridize, or
join together to form a double-
stranded segment. Because the probe
sequence is tagged with a radioac-
tive or nonradioactive label, the site
of the target sequence can be located.

Nucleic acid probes theoretically
could deteet HIV infection even ear-
lier than antigen tests. Practicably,
though, many problems exist. For
example, it's estimated that only one
in 10,000 cells typically is infected
and produces viral RNA protein.
Moreover, infected cells carry only
a limited number of copies of the
viral sequence (usually one to three).
At very early stages of infection es-
pecially, a probe would have to be
extremely sensitive to pick up such
small amounts of viral DNA.

Rescarchers at Cetus Corp., a bio-
technology firm in Emeryville,
Calif., have gotten around this prob-
lem by developing a method to am-
plify the vira] DNA sequence a mi)-
lion times (C&EN, April 21, 1986,
page 8). John J. Sninsky, director of
diagnostics at Cetus, explained it
this way to a newspaper reporter:
“If looking for the AIDS virus is
[like] looking for a needle in a hay-
stack, our procedure allows you to
make a million needles.” Cetus
claims the procedure can detect vi-
ral genes if present in only one of
every 5000 cells.

Even so, the use of such probes
requires a more sophisticated lab
setup than do most other HIV tests,

This is limiting the use of these

probes. Furthermore, some scientists
believe that the promise of this tool
will not arrive until “somebody fig-
ures out a way to automate it,” says
Du Pont’s Ricciuto.

Although researchers now can test
for antibodies, antigens, and even
bits of viral genes, they still don‘t
have a c¢lear idea of what the test
results mean in terms of the pa-
tient’s ciinical condition and prog-
nosis. Perhaps, one diagnostics ana-
lyst tells C&EN, that all-important
connection will be made once sci-
entists have in place a battery of
assavs that can be run routinely on
AIDS patients. ]
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In a perfect world, a person infected
with human immunodeficiency vi-
rus (HIV) would always show up
positive in a blood test; an unin-
fected person would always show
up negative. What could be simpler?

Unfortunately, life is not simple.
And present-day tests to detect HIV
infection are far from perfect. Some
individuals who aren’t infected
show up positive. Such a result,
called a false positive, can lead to
needless anxiety and depression,
problems with interpersonal rela-
tions, discrimination, loss of home
and job, or even suicide. That's be-
cause persons who harbor the virus
are likely to develop—and die of —
AIDS. On the other side of the fence
are those infected individuals who
falsely test negative, They breathe
a sigh of relief and may proceed,
unknowingly, to infect others, ei-
ther by donating blood, engaging
in unprotected sex, or sharing a nee-
dle to inject street drugs. Simply
put, false positive and ? Ise nega-
tive test results destroy lives.

With wider HIV testing looming
in the future, medical researchers
are striving to eliminate such mis-
leading test results by making HIV
diagnostic tests more sensitive and

more specific. Sensitivity is the abil-
ity to detect low levels of a target
molecule; specificity is the ability
to detect the target molecule exclu-
sivelv. In addition, researchers are
developing new tests that will be
quicker, simpler to perform, and less
expensive than those currently
available.

The tests now in use or under
development are of two basic types.
The type that came into use first is
an indirect test: It detects antibod-
ies (proteins called immunoglobu-
lins) that the immune system has
mobilized against the invading
AlDS virus. The second type of HIV
test is one that detects the virus
directly, either through its antigens
or its genetic material.

A A acmat

Deficiences of current
HIV tests are being addressed
by development of new kinds
of tests for antibodies,
antigens, and nucleic acids-

Ron Dagani, CAEN Washington

The most widely used antibody
test is the enzyme-linked immuno-
sorbent assay (ELISA). This test can
screen large numbers of blood sam-
ples. It was rushed into the market-
place to protect the blood supply,
which had already been infiltrated
by the AIDS virus. ELISA was pur-
posely designed to be oversensi-
tive—to catch even ‘‘suspicious”
blood sampies. As a result, it pro-
duces many false positives, In fact,
according to a study by Harvard
University researchers, using ELISA
to screen persons at low risk of in-
fection “yields many more false posi-
tives than true positives.”

All blood samples that test posi-
tive are retested using ELISA. Those
that test positive again are subjected

to a different, more detinitive test

called the Western blot. Unlike
ELISA, which is a ves-or-no test,
the Western blot actually reveals the
amibody profile of 2 blood sample.
Thus, it is considered a more accu-
rate indicator of the presence of HIV
antibodies. If the Western blot is
positive, the person is consu..ered
to be infected.

The Western blot produces fewer
false positives than ELISA, but it's
not infallible. Scientists estimate
that, at the end of this testing pro-
cess, one to three individuals out of
100,000 in a low-risk population will
be incorrectly told that they are
infected with HIV. The false posi-
tive rate is lower in groups that
have a high prevalence of HIV in-
fection, such as urban homosexual
men and drug addicts,

QOther assays do exist to confirm a
positive ELISA, but these aren’t prac-
tical for large-scale use. The radio-
immunoprecipitation method, for
example, is sensitive and specific,
but it involves radioactivity and re-
quires considerable technical skill.
Virus culturing is the most specific
method, but it is di{{icult, time-
consuming, and also requires high-
ly skilled personnel.

Blood banks and other HIV test-
ing centers in the U.S. currently
can choose from seven ELISA test
kits that have been approved for
commercial use by the Food & Drug

Technician uses Du Pont HIV antigen
test to monitor viral activity
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- Administration, These kits are avail-

" able from Abbott Laboratories, Cel-
lular Products, Du Pont, Electro-
Nucieonics, Genetic Systems, Orga-
non Teknika, and Ortho Diagnostic
Systems. Du Pont is unique in that
it is the only U.S. firm whose West-
ern blot test also has been licensed
for clinical use. Du Pont's ELISA
and Western blot tests were both
developed in partnership with
Biotech Research Laboratorics of
Rockville, Md. Western blot kits
from other firms are being used in
research and may be approved by
FDA for wider use.

Assays like these detect HIV anti.
bodies by capturing them on anti-
gen-coated surfaces and using a col-
or reaction to visualize the antigen-
antibody compiex. The commercially
available ELISAs, which are called
first-generation tests, use disrupted
whole-virus preparations as the an-
tigen. These preparations, though
made from purified virus, are con-
taminated with cellular debris that
can attract non-HIV antibodies and
thus produce false positives.

Second-generation tests

Scientists now are developing
second-generation tests that use one
or more genetically engineered HIV

_antigens instead. Because these prep-
arations are purer, the number of

. false positives is reduced. Another
benefit is that the test manufactur-
er avoids the hazard of working
with Jive virus.

Some of these second-generation
tests are said to be so reliable and
easy to use that they may allow
rapid HIV screening to expand into
new markets, such as developing
nations, physicians’ offices, and pos-
sibly even the home market. For
instance, at the University of Cali-
fornia, Davis, a team of medical re-
searchers has developed a dot en-
zyme immunoassay (dot EJA) en a

-small piastic card. The assay detects
antibody to gp4l, the glycoprotein

" that spans the outer membrane of
HIV. In this assay, a drop of serum
is exposed to recombinant gp4l on
the card. If anti-gp4l antibody is
present, it binds to the antigen Af-
ter detection reagents are applied,
the bound antibody signals its pres-
ence by the appearance of a blue
dot.

36 Novamber 23, 1587 CSEN
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According to James R. Carison,
an assistant professor of pathology
and internal medicine who leads
the UC Davis team, the prototype
of this dot EIA was more than 99%
accurate in preliminary evaluations
using blood sera from foreign and
U.S. sources. These results compare
favorably with ELISA and Western
blot results, he says. Moreover, the
assay takes about 30 minutes to per-
form, compared with two to four
hours for the typical ELISA. It's also
less expensive than the ELISA—
about 25 cents versus $1.00 to $4.00
for ELISA Kkits,

A test like the dot EIA seems to
be tailor-made for remote areas that
lack highly skilled technicians or
laboratory facilities, such as Africa.
In some African cities, as many as
18% of the blood donors have been
found to be HIV-infected, Carlson
says, “yet donor blood isn’t usually
screened due to technical and eco-
nomic constraints.” The test is being
developed for clinical use in a joint
venture between Virotechnology
Laboratories of Stockton, Calif,, and
Bio-Medican Corp. of Huntington
Beach, Calif.

An even faster second-generation
test has been produced by Cam-
bridge BioScience, a biotechnology
firm based in Worcester, Mass. The
basis of this test is Recombigen, a
novel recombinant antigen that at-
tracts antibodies to both gp4l and
gp120, the virus's envelope glyco-
protein. “All of our data show that
envelope antibody is the earliest and
most important marker for detecting
H1V antibody,” savs Rod N. Rayno-
vich, vice president for business de-
velopment at Cambridge BioScience.

The firm's test involves mixing a
drop of blood serum with a drop of
latex rcagent on a plastic card. The
reagent contains microscopic latex
beads coated with Recombigen. If
antibodies to the envelope proteins
are present in the sample, the latex
beads clump. The resulting clusters
become visible in minutes as small
white dots. If clumping has not oc-
curred within five minutes, the sam-
ple is considered HIV-free.

In June, Thomas C. Quinn of the
immunoregulation lab of the Na-
tional Institute of Allergy & Infec-
tious Diseases (NIAID) reported at
the 3rd International Conference on
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AIDS in Washington, D.C,, that the
Recombigen latex agglutination as-,
say had been tested on sera from
2000 patients residing in Africa and
the West Indies. Those tests indi-
cated that the assay was accurate

_more than 99% of the time, and was

more specific than a single ELISA,
Quinn also said that the latex test
was faster and simpler than the
ELISA, and reliable enough that con-
firmatory tests might not be needed.
Raynovich believes the Recombigen
assay is better than the Western blot,
and could replace it as a backup
test.

Cambridge BioScience hopes to
receive government approval to be-
gin marketing the latex test in 1988
for use in physicians’ offices and
other low-volume, “decentralized”
testing sites. The firm began con-
ducting clinical trials of the test in
September. Ravnovich says the com-
pany plans to submit the results to
FDA by the end of this year. In the
meantime, FDA has allowed Cam-
bridge BinScience to ship 50,000 test
kits to Zaire, where the test is being
used to screen for HIV-infected
blood.

Murex Corp. of Norcross, Ga., also
is developing a fast HIV screening
test, but this one doesn’t rely on a
single recombinant protein. Rather,
it uses seven natural HIV antigens
that have been isolated by affinity
purification using monoclonal anti-
bodies, according to Gerald A. Bush,
who has been leading the develop-
ment effort, These antigens react -
with antibodies to the three major
types of structural proteins in the
virus-—envelope, core, and replica-
tion-related proteins,

The reaction between these puri-
fied antigens and serum antibodies
takes place inside a small, dispos-
able, plastic cartridge. A positive re-
action is indicated by the appear.
ance, within 10 minutes, of z blue
colorin the cartridge’s window.

In early tests, the sensitivity and
specificiry of the Murex assay have
been greater than 99%, says Bush.
The assay actually picks up sero-
positive blood earlier than the
ELISA, he notes. That might be be-
cause the purified antigens are so
highly concentrated that they ean
detect lower levels of antibody. he
explains. Bush says Murex expects
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How ELISA and WeStern blot tests work

Tﬁe screening of blood samples for
antibodies 10 HIV (the AIDS virus) usu-
ally starts with an enzyme-linked

immunosorbent assay, or ELISA. in

this assay, blood serum is dliuted and
ptaced In microtiter wells or on beads
that have beon ceated with HIV anti.
gen {derived from disrupted virus that
has been grown in ceil culture). If the
_ specimen contains antibodles (immu-
nogiobuling), they will bind 1o the test
kit's antigens. After an Incubation pe-
riod of about two hours, any unbound
antibody is washed away. An enzyme-
labeied antibody to human immuno-
globulin is added, and this binds to any
HIV antibodies that have become bound
{0 antigen. The bead or well is again
washed to remove any unbound anti-
body. A substrate is added and the
enzyme bound to the antihuman anti-
body catalyzes a reaction that pro-
duces a color change. The optical den-
sity Is measured spectrophotometri-
caily and is directly related to the
_amount of HIV antibodies in the sam-
ple. The absorbance reading is Inter-
preted by comparing it to positive and
negative control sampies containing
known quantities of antibodies.
Samples that repeatedly test posi
tive by ELISA are subjected to & dlif-
ferent, more expensive procedure
called the Western biot. This tes!
identities antibodies to the major HIV
antigens. These antigens, derived from

purified disrupted virus, are fractionated
by size using polyacrylamide gel
electrophoresis by the test's manufac-
turer. The ftractionated viral proteins
are then transferred onto nitrocelly-
lose paper. A serum sample ls applied
to & strip of the paper. If antibodies to
HIV are present, they wili bind to the
viral antigans. An enzyme-labeled an-
tibody to human immunogiobulin 18 ap-
plied to the paper to bind to any HIV
antibodles bound 0 antigen. An ap-

propriate substrate iz added and the
enzyme catalyzes the color reaction,
If HIV antibodies are present, a pat-
tern of distinctive bands sppears on
the strip. The locatlon of each band
indicates reaction to a specific viral
protein and is compared visually with
a Waestern biot from a specimen in
which antibodles to all of the HIV pro-
taing are present, A positive result on
this test aimost always means the biood
sample contains HIV antibodies.

Waestern blot readings have three possible Interpretations

Nogetive indeterminate Positive
- gp180 —pp160 77 - gp160
™~ gp120 “gp120 SN =~ gp120
- P88 - nGo .i - pB6
—p55 — P55 - p&5
~pb1 ™ p&1 = p51
= gpat —gp4 —gp4t*
- p3 - 231 - p3*
- p24 ~ —pad — p2a*
- p17 —p17 -p17
No hands Some bands presant but not Confirmation tnat parson

ELISA was a "false
posilive' result

Ne furthes testing

Parson informed of
ingeiarminare results

Addit:onal testing recommendec

Souree: Du Pont

sutficient to call posttive

has deveioped Hiv anilbodies

8 Tnese bande must be prasant
(slthar @041 or 3p*20) to be
¢iaostllod ms pozttive in Du PONt's
Westerr pint.

to begin clinical trials of the assay
by the first of the year, and the
test to be licensed in 1988.

Home test for HIV?

A special feature of Carlson‘s dot
EIA and the Cambridge BioScience
and Murex rapid tests is that they
work with whole blood as well as
serum, according to sources involved
in their development. That means
they have the potential to be over-
the-counter or home tests. But sci-
entists and company officials dis-
count this possibility, at least for
now. They werry about the medical
and ethical implications of AIDS
testing in the home. Positive test
resuits can devastate people, and
any test could give a false positive,
they say. “It's Jike giving somebody

a death sentence,” remarks one com-
pany spokesman.

Health care professionals agree
that people need proper counseling
to correctly interpret the results,
plan confirmatory tests, and obtain
medical and psychological therapy,
if needed. “We believe a physician
must be in the loop,” says Rayno-
vich., “We don’t think FDA would
approve a home test {for HIV] in
the near term.” - :

Similar thinking prevails at Du
Pont, which is clinically evaluating
an HIV antibody test the size of a
matchbook. This test, like its poten-
tial competition, uses a color change
to give the same yes-or-no informa-
tion as ELISA, only much quicker
(in five minutes). Du Pont spokes-
man Mike Ricciuto says the firm

- tmaslas s A maalthuua AanA

hopes to begin marketing the match-
book test in Africa later this year,
In the future, he says, Du Pont might
scek FDA approval to sell the test
to hospitals and physicians in the
U.S. “It would probably never be
marketed as a home test,” he adds.
Because any of these screening
tests could produce false positives,
most scientists believe that there’s
still a need for confirmatory assays
such as the Western blot. This test,
sometimes called the immunoblot,
provides more information than the
standard ELISA because it exposes a
serum sample to a strip of paper
containing ail the key HIV anti-
gens separated according to their
molecular weight. Thus, the identi-
ty and relative abundance of specif-
ic antibodies in the sample can be
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visualized on the strip according to
the specific antibody-antigen reac-
tions that occur.

Problems with Western blot

Nevertheless, indeterminate and
false positive results can arise on
the Western blot because the meth-
od is net standardized., A 1986 In-
stitute of Medicine report on AIDS
noted that “There has been consid-
erable variation in what different
laboratories have interpreted as pos-
itive in Western blots.” In the past,
some testing labs have considered
antibody to the core protein p24 as
sufficient for a positive result. The
Institute of Medicine report states
that this is an equivocal result. The
National Institutes of Health re-
quires antibody to p24 and to the
transmembrane protein gp4l. Du
Pont says a positive result must in-
clude p24, p31 (a rephication-related
protein), and either gp4l or gp120.

Improvements in the Western blot
have helped to some extent. Earlier
versions of this assay were deficient
in detecting antibodies to gp120 be-
cause this key protein was selec-
tively lost during the manufactur-
ing process. The newer versions of
the test, such as Du Pont’s, offer
enhanced detection of antibodies to
gp120 and its precursor protein
gp160, making it easier to classify
“some potentially ambiguous sera,”
says Stanley H. Weiss of the Na-
tional Cancer Institute’s environ-
mental epidemiology branch.

Even so, the interpretation of
Western blot reactions can still be
problematic. Weiss notes, for exam-
ple, that some persons who had “un-
usual Western blot reactivity pat-
terns” or showed no evidence of
HIV antibodies were found to be
HIV-infected by virus culture. As a
precaution, blood banks currently
reject donations that repeatedly test
positive by ELISA, even if they test
negative in the Western blot. Many
of these ELISA results certainly are
false positives, and the blood that is
thrown out is wasted.

In an effort to clear up the uncer-
tainty in some Western blot read-
Ings, scientists at Abbott Labs have
devised an immunoassay that is com-
plementary to the Western blot. This
assay, Envacor, actually consists of
two tests: One detects antibody to
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an envelope protein (gp4l) and the
other detects antibody to a core pro-
tein (p24).

Envacor may be useful as a diag-
nostic tool because the two anti-
body types provide different infor-
mation. “Envelope antibodies are
present in virtually everybody who's
infected,” says Jean-Pierre Allain,
who manages Abbott’s rescarch on
AIDS diagnostics. They are “an ex-
tremely stable and reliable marker
for HIV infection” throughout the
course of the disease, he adds. Anti-
bodies against p24, by contrast, are
not always present and their level
changes depending on the stage of
infection. About 85 to 90% of in-
fected asymptomatic persons have
anti-p24 antibodies. But as these in-
dividuals become sicker, anti-p24
levels drop lower and lower, even-
tually becoming undetectable. Thus,
Envacor might be useful in charting
and predicting the immunological
course of the disease, says Carlson,
who directs the AIDS Virus Diag-
nostic Laboratory at UC Davis.

The Abbott test offers 2 number
of advantages over the Western blot,
according to Allain. Envacor is easi-
er to perform because it's in an
ELISA format. It gives a numeric
readout of results, thus avoiding the
subjective interpretations required
by Western blot. It’s also quicker,
although it requires an overnight
incubation step like the Western
blot.

Allain: immune system collapse

University of California’s Carlson
holds the dot EIA test for HIV

On average, the two tests are of
similar sensitivity. But Envacor’s
specificity is very high—99.9%. This
means that, statistically, 999 out of

1000 HIV-negative blood samples

will be unreactive in the test. Only
one in 1000 is likely to turh up as a
false positive. In Europe, where
Envacor has been in use for more
than a year, Abbott recommends that
it be used in conjunction with the
Western blot.

Tests for viral antigen

The variability of the immune sys-
tem’s antibody response to HIV pro-
teins in different people has led
researchers to develop a third gen-
eration of AIDS tests, which detect
the virus or its fragments directly.
This approach promises to catch
some of the false negative results
that erop up in antibody tests,

False negatives occur in persons
who haven’t ver developed detect-
able levels of HIV antibodies. Typi-
cally, antibodies aren’t detectable in
blood until six to 10 weeks after
infection, according to Jaap Goud-
smit, head of the retrovirus labora-
tory at the University of Amster-
dam. A recent study of homosexual
men in Finland has found that some
HIV-infected persons don’t devei-
op antibodies for a vear or more.
And some HIV carriers may never
mount an antibody response at all.
Even so, these individuals are still
considered infectious, and their
blood may contain detectable levels
of antigens.
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Obviously, one way to pick up
infected blood earlier than is possi-
ble with antibody tests would be to
look for viral antigens. Several com-
panies are developing such antigen
tests for marketing. Abbott and Du
Pont unveiled their entries in June
at the 3rd International Conference
on AIDS. Although their antigen
tests aren’t yet available ¢commer-
cially in the US., they have been
used as research tools for at least a
year.

The Abbott and Du Pont antigen
tests are both enzyme immunoassays
that directly detect the core protein
- p24, which is shed by the virus.
" The Abbott test, for instance, uses
purified, naturally occurring anti-
bodies from an infected individual.
These are bound to a solid phase
and are allowed to capture whatev-
er antigen wnay be in the sample.

The visualization chemistry is simi-
lar to that used in other enzyme
immunoassays.

Researchers stress that such direct-
virus tests will complement, not re-
place, antibody tests. That's because
the levels of antigens and antibod-
ies change with time, and looking
at only one or the other can give a
misjeading result. For example, if a
person is producing antibody, then
antigen in the blood will be masked
to some extent by the binding of
the two, Du Pont’s Ricciuto explains.
In this instance, antigen may not be
detected at all, although an anti-
body assay would correctly signal
HIV infection, Hence, it would be
necegsary to screen blood for both
antibody and antigen, he says.

The rationale for adding the anti-
gen test to blood screening pro-
grams is to eliminate donations of

infected but antibody-negative blood.
However, no one really knows
whether this test will be able to
pick up infected blood early enough
to warrant the additional cost, says
Ricciuto. According to John P. Phair,
professor of medicine at Northwest-
ern University Medical School in
Chicago, since blood screening for
HIV was instituted in 1985, scien-
tists have documented one case in
which HIV was transmitted by
transfusing antibody-negative blood.
Phair noted in a recent editorial in
the Journal of the American Medical
Association that blood banks would
have to spend at least $5.00 to $7.00
per unit of blood to test for anti-
gen. The added expense is not justi-
fied at this time, he concluded.

The antigen test might be more
important as a way to diagnose AIDS
earlier than is now possible. And

in the L.S., as far as anyone knows,
all cases of AIDS have been caused
by the same retrovirus—~-a human
Immunodeficiency virug (HIV-1),

plicateg. HIV-1 s widespread in Zaire
and other central African nations. But
a closely related human retrovirus,

oral other countries in Western Africa.

disease, Both HIV-1 and HIV-2 are
highly prevalent in at least two West
African countries. Furthermore, Africa
also is the homs of stmtan Immuno-
deficiency virus (SIV), which appears
10 be more closely refated 1o HIV-2
than o HIV-1. SIV doesn't infect hu-
mans, but It does causd an AIDS-(lke
disease in some mankeys.

The prevalence of infections caused
by these viruses in Africa appears
“catastraphic,” according to a ressarch
team that includes Erling Norrby of the
Karolingka lnstitute In Stockholm angd
Richard Lerner of the Research Insti-
tute of Scripps Clinlc In La Jolia, Calif,
They say there is “"an emargency need"
for simple, inexpansive, sensitiva, and
specific tests that can Identify anti-
bodies to these retroviruses, and dis-
tinguish between them.

Several groups have been working
to develop such Immunoassays, and

In Africa, the situation Is more com-

HIV-2, is endemic In Senegal and sev-

HIV-2 appears 16 cause an AIDS-like

Diagnostic tests being developed for other retroviruses

at least two—Nofrby's and a different
group headed by John W. Gnenn Jr. of
Scripps Clinic—recently reponted suc-
cess. 8oth groups have based thelr
assays on synthetic peptide antigens
derived from the transmembrane gly-
coproteins of the different viruses
[Naturs, 328, 248 (1987). Sclencs,
237, 1346 (19B87)]. These antigens
were incorporated into the standard
laboratory screening format known as
ELISA. Besides pointing the way to-
ward better diagnosis of AIDS infecs
tions, early results from this research
offer hope that it wiil be possible to
solve what Gnann's team calls "the
apidemiologic puzzie of AIDS in
Africa.”

Researchers also have besn testing
bloed from American donors to check
it HIV-2 has spread to the U.S. So tar,
no evidence of this has turnad up. For
now, It seems, HIV.2 tests wiil remain
for investigational use only.

Scientists and health officials are
more concerned that another insidious
retrovirus may be spreading through
the U.S. blood supply—HTLV-1, or hu-
man T-ceii lymphotropic virus, type 1.
This virus causes adult T-cell leuke-
mia in about 1% of those infected.
Like AIDS, this cancer Is fatal and
may not appear untll years after infec-
tion. HTLV-1 Is transmitted in the same

way as HiV—through sexuai contact,
exchange of blood by hypodermic sy-
ringes, and transfusion of infected blood
or blood products. Evidence indicates
that many drug addicts in the U.S.
have aiready been infected with
HTLV-1, which is also implicated in
other diseases.

Cellular Products, & Butfalo, N.Y.,
blotechnology ¢company, and Du Pont,
in coliaboration with Biotech Ressarch
Laboratories of Rockville, Md., have
produced experimental test kits to de-
tect HTLV-1..The Amarican Red Cross
hag been using these tests to look for
evidence of the virus in blood donated:
by peopie around the U.S. The resuits
of this study aren't yet available.

Neverthelass, many companies al-
ready see the writing on the wall. At
present, ail blood donationg in the U.S.
are screened for HIV antibodies and
"we belleve it is only a matier of
time’' before blood screening for
HTLV-1 also will be required, says
John R. Zeman, vice president and
general manager of Eastman Kodak's

_clinlcal products division. Kodak plans

10 rnarket a test manufactured by Cel-
Iutar Products that can simultaneousty
detect HIV and HTLV-1 antlbodies. Du
Pont, tco, Is already gearing up to
produce millions of HTLV-1 antibody
testkits ayear. .
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because p24 and anti-p24 levels in
blood change as the disease pro-

" gresses,'the antigen test, like Ab-

bott’s Envacor assay, may be useful
in predicting the course of the dis-
ease. Goudsmit says detectable p24
can appear as early as two weeks
after infection. Weeks later—esti-
mates range from six to 12 weeks
after infection—core antigen disap-
pears, perhaps overwhelmed by a
rising tide of antibodies against it,
But in some persons who go on to
develop full-blown AIDS, research-
ers say, p24 reappears later, signal-
ing the renewed activity of the vi-
rus. Because antigen complexes with
antibody, a rising level of p24, cou-
pled with a falling level of anti-p24,
“reflects the failure of the immune
defenses to contain the virus,” Allain
says.

A recently published study by re-
searchers at Abbott Labs and Rush-

¥ Presbyterian—St. Luke’s Medical

Center in Chicago indicates that HIV
p24 levels correlate significantly
with the clinical status of persons
infected with HIV. The study looked
at 221 infected persons, 130 of whom
tested positive for HIV antigen. An-
tigen was detected in 19% of the
asymptomatic subjects, 46% of those
with AIDS-related complex (a less
severe form of the disease), and 69%
of the AIDS patients. A related study
also used the Abbott test to find the

first indication of HIV infection in
six subjects who had no detectable
HIV antibodies. These and other re-
cent studies suggest that the anti-
gen test could detect HIV infection
at an earlier stage and could help
identify which infected people are
most likely to develop full-blown
AIDS, :

Certainly, the antigen test is
expected to be an essential tool for
monitoring the efficacy of experi-
mental anti-HIV drugs by measur-
ing antigen levels after drug ad-
ministration. According to Paul A.
Volberding, who directs AIDS ac-
tivities at San Francisco General Hos-
pital, the Abbott antigen test helped
researchers determine that the drug
zidovudine (popularly known as
AZT) retards the virus’s replication
in the body. This was seen in de-
clining levels of p24, which is used
as a marker of viral burden.

In some HIV-infected persons, the
virus retreats into the cells and lies
dormant for months or years unti
it is reactivated. During this latency
period, the virus cannot be cultured
from the blood. and neither viral
antigens nor antibodies are detect-
able. The only way to unmask the
virus is to find the telltale genetic
sequence it has surreptitiously in-
serted into the DNA of host cells.

Researchers are applying nucleic
acid probes to accomplish this mis-

Intection with HiV

NIV sntigen
(pa4)

Antibodies to p24

Core antigen, antibody levels vary as disease progresses

Antibodies to gpd1

M1V antigen (p24)

P an

v

Soulce; Abbod Labotalor:es

Montns after intection

A hypothetical patisnt's profiie shows the inverse relationship between two key
HIV markers—the core antigen p24 and antibodles raised against it. p24, which
appears In blocd soon after infection, is neutraiized by a riging tide of anti-p24
antibodies. As long as the level of these antibodies remains high, the patient's
condition is stabla. But months or vears iater, when the virus stans repiicating
again, Its steppaec-up production of p24 overwhelms the immune defenses by
complexing sil the available anti-p24 antibodies. By contrast, the leve! of antibody
10 the ransmambrans glycoprotein gpé 1 remains fairly constant
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sion. Such a prebe consists of a syn-
thetic sequence of nucleotides—
either RNA or DNA==that is comple-
mentary to the target viral sequence.
When the probe encounters its tar-
get, the two strands hybridize, or
join together to form a double-
stranded segment. Because the probe
sequence is tagged with a radioac-
tive or nonradioactive label, the site
of the target sequence can be located.

Nuclei¢ acid probes theoretically
could detect HIV infection even ear-
lier than antigen tests. Practicably,
though, many problems exist. For
example, it's estimated that only one
in 10,000 cells typically is infected
and produces viral RNA protein.
Moreover, infected cells carry only
a limited number of copies of the
viral sequence (usually one to three).
At very early stages of infection es-
pecially, a probe would have to be
extremely sensitive to pick up such
small amounts of viral DNA.

Researchers at Cetus Corp., a bio-
technology firm in Emeryville,
Calif,, have gotten around this prob-
lem by developing a method to am-
plify the viral DNA sequence a mil-
lion times (C&EN, April 21, 1986,
page 8). John . Sninsky, director of
diagnostics at Cetus, explained it
this way to a newspaper reporter:
“If looking for the AIDS virus is
[like] looking for a needle in a hay-
stack, our procedure allows you to
make a million needles.” Cetus
claims the procedure can detect vi-
ral genes if present in only one of
every 5000 cells.

Even so, the use of such probes
requires a more sophisticated lab
setup than do most other HIV tests.
This is limiting the use of these .
probes. Furthermore, some scientists
believe that the promise of this tool
will not arrive until “somebody fig-
ures out a2 way to automate it,”” says
Du Pont’s Ricciuto.

Although researchers now can test
for antibodies, antigens, and even
bits of viral genes, they still don't
have a c¢lear idea of what the test
results mean in terms of the pa-
tient’s clinical condition and prog-
nosis. Perhaps, cne diagnostics ana-
lyst tells C&EN, that all-important
connection will be made once sci-
entists have in place a battery of
assavs that can be run routihely on
AIDS patients. a
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psychiologist; to sell home AIDS test kits, in |

drugsl:or«sthaltwiIlallowconsumerstotest;~
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funded,nonproﬁthealthchmes.’ b
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off' cials who ‘question whether private
“firms—

thoséoﬁermghomet&stmg;
_kits—will provide adequate service, safety
and,mpartmhr counseling to clients, -~
* WhilebothSibanderandIew:spredictﬂ:ey
"will be selling the home tésting kits by thé end *

*of this year, the final decision rests with the >

FDA.whxchhaspns«ﬁcuonoverallmedwd
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:indication of when it will decide. . . 5
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when he ran for Congress and a taste -
&mtroversydunnghsthreetethon—
" gress, formed the American Institute for the -
DetectwndAlDSlastyearw:thtwoChmgo
"doctors. Buyers of Proteck, as his kit will be
knawngetahncettodrawthexrownblood.a
speualboxtosendthesamplethmughthe
mailtoanhcensedlab and a 900 number to -
'call a week later to get the result.
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adoctor Siljander said. “There are millions of
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turned it into a_multifaceted high-tech : re-
‘swclrbutﬁtw:thaneyetoAmS"marketmg
‘stxzteg:es."’[‘beoompanyp!ansmmarketa
suni!arhomeblood-oonecuonandtesunght,
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these charges by. stressing L the
| the failure of publicly funded testing efforts to
reach people outside the highest risk groups.

"~ “A lot of people don’t want to go to these

 clinics. They’re often not in thelgestparts«i
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fr* ivas, prosiddo of Californid’s Discrete

Medx:alTesungInc. another firm hoping to .
enter the home collection business. “The easi-
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= Blbod-Check’s Waynie Simmions believes
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tbeyneedhelp he said. “But the choice is left
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' "about AIDS testing as a deterrent.” Simmons -
said market research by his firm shows that 77
percent of respondeats indicated that they
wantedcwnseﬁngtobeavailablebutnotoom— :
pllEO!y = 1 g{,’% e

‘By di)ing away w:th counselmg reqmre-_..-_. ,

mentsandputﬁngahtmnelghborhooddmg:

*stmmgﬁxmsdnnkﬂ:eymammﬂle"

1 broadatpossiblemarlnet. ST

1 -
i placefortlmlnndd;ﬁoductxsthemilﬁom& r
;,busmessmen, government employees who
1

f

travel, who haye comumitted an indiscretion -
‘and are not about to tell their wivesor togo -
anywhere and have a test,” Peace of Mind’s .

I Lewis told an FDA advisory committee meet- .

. ing in Decémber. “We have not done any mar- -
* ket surveys, Perhaps we could start with this -
btﬂdingandmeyﬂlegovemmentemploy-

é e&stoseehowmanyofthemamwﬂlywor-;

1 - ried about that®- - — —— - -:~-‘ :

!

[ Si!ianderhopestoenhstcelebntxesandpub-:
g licﬁguresforanextensve“lt’sBesttoKno#
mmpaxgnfoencmnageAmermnétobet&et—

P

B T T O N e )

“Welnppentobelieveﬂnenmormarketi.‘- ’

~_ Home testers also mtend to pnoe their s set-
m axsre&swely for a

; “Butl”wouldaboveallhopethat pexson
. 1A m

" But few believe that. compettﬁve ncing |
a]onewillendtheoontroversyoverhonx:et&t- v
m -—.- 3 - .f %

wgtpmmndxdlyfmammem.mwpe e
Y discase brings out every kook from the
woodwork, said Sifjander. “Some of thm 7
gqysliavelitﬂeornoa'edibﬂlty" " .
“"Imttellanybodynottodulw:thﬂme )

l pedple,” Reed Tuckson, D.C. commissioner of - - -

* public health; sa:dofthemvateAlDSt&ten.
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EVEN years into an epidemic that is expected to
kill igore thin 179,00 Ariefticans by the end of
1991, Pederal g to fight AIDS is ap-
préaclﬂng the dmount spefit in the war on ‘can-
¢er. Budget documents show that President Reagan
 pfans to ask Congress for §1.3 billion in the next fiscal

yéar to help the Public Health Service combat the epi-

demic, an increase of 37 percent over appropriations for
the current year. By way of comparison, the National

Cancer Institute’s 1988 budget is $1.5 billion.

. As AIDS spending coptinues to grow dramatically,

. from $234 million in the fischl year 1986 to $494 million in
1987 and $850 million this year, Federal officials are con-
'tmmed with some dxfﬁcu;t quesziuns How can the Gov-

}Iowmmhoftbenmneyshouldbespemm

“The best science cames from individual sc:ent&
creativity,” said Dr. Anthony 8. Fauci, coordinator of

' AIDS research at the National Institutes of Health. “We

have to guide and coax if the right direction, but we can-
npt push too hard. We afe against the idea of an AIDS "
azar or an approach liké the Manhattan Project. That
may be the wahw wmﬂﬁ. bant that is pot-

the
‘@wyouget umm was dil-

closed last M.m m Mmitiays ap-
peared, after ptich dulay, io Ue the levels
they regarded s sSary. A'report by the National

Academy of Sciences in 1986 said that by 1990 the Gov-
ernment should provide §1 billion a year for research on
AIDS and should make significant contributions to the
additional $1 billion a year required for. education and
public health measures. The President’s 1989 budget re-

f o t Jaboratories? How. much at umversithn,
medical schools and hospitals? -

15 natiloy on of
sl prevention ac ities

and $24 million that ‘will probabl

ratory for the Food and Drug Administration.

comes more intense. In the quest for financial support,

_ Scientists studying molecular biology and the structure

of the AIDS virus are, in a sense, competing with epi-
demiologists who do field work to track the spread of the
virus. Both types of work are essential to understand and
disrupt the virus, which may become one of. the most
common causes of death, after heart disease arid cancer,
in the 1990's.

Unanswered Questlons

Dr. Charles C.J. Carperiter of Brown Umversnty,
chairman of a group of consultants who advised the
NLLH. on future directions for AIDS research, said scien-
tists had made progress in both the molecnlar biology
and the epidemiology of AIDS, identlfying the genetic

" characteristics of the virus and the routes of transmis-
sion. But, he said, much work. is neefled to: learn which

cells bécome mfeeted and what eha es occur immedi-
ately after exposure to the virus, If scilentists knew more
abeut the m causes dis-

b;
ease, # MW z&#p accines and
therapmﬂc :

be used for a new labo:

As the amount of money increases, competition be-

cent of the N.I.H.
eral scientists we
clinics. The rema
ers for pmma ;

t.hemselves

example, m
‘centers to m 4

, inpeople infected with the Alp&vi ,
: Resqarchprs who design thej
" receive grants, which are l
‘Ineva
elaborate system of peer rey
_years. Al the moment,
among scientists workmdfon Al
among scientists working it” ireas

medical research, such as metabelic causes ot hea

ease. But as AIDS researchers gain experm.m
plications are receiving higher scovesin the peer review
process, indicating an increase in their technical and

'~ scientific merit, Dr.Fauci said. “ng funding mostdf

thedapphcations that are worthy heing tundedq el
sal ; Ct Ay

The report by the Naﬁmi Academy “of Sniences
warned that an overcommitinent to ¢entrally planned

| studies could have “extremely deleterious conse-
“quernices™ if it éxcluded “‘creative scientitic inpat from
researchers outside of the N.I.H.”” Federal officials said
that investigator-initiated projécts ‘accounted for a grow-
ing share of the total beeause more and more experi-
enced researchers were bemg attracted’ to the study of
AIDS.

Dr. Carpenter’s advisory pane! wamed t!mt the Gov-
ernment must not shortchange other biomsedical re-
search to pay for work on AIDS. Some of e research
that appears unrelated to the disease *“‘may, insfact, pro-
vide important basic information in areas of imimynolo-
gy, virology and molecular biechemistry shat will he

" critical to the resolution of the AIDS. epidemﬁt 2 ﬂmd
said..

It noted that the initial progress in AIDS research re-
sulted, in large part, from money spent onbasic research
into viral causes of cancer over the last two decades. - -



On January 20, 1988 Fortune Magazine and Allstate Insurance
Co. released a comprehensive study on executive attitudes
toward AIDS. I found the study both alarming and
instructive. The answers from 623 randomly selected
American businesses rangeing from big to small to a 12 page
questionnaire found that American business in general does
not have policies that are supportive of AIDS infected
employees.

I am sure that if a similar study was conducted in other
countries, the result would be the same. I am certain of
this since, the study further concluded that as the
incidence of the disease increases in the workplace, the
incidence of supportive attitudes, behaviors and policies
also increases. Since the incident level in other countries
is similar to that of the U.S. one can conclude that
businesses in these other lands are equally unsupportive.

On the brighter side, if anything can be bright about AIDS,
is the study’s conclusion that the more knowledgeable
company executives become about AIDS the more supportive are
attitudes and company policy. In fact, companies that have
had employees with later stages of AIDS are more likely to
have knowledge that results in a supportive written policy.
But from my perspective, waiting for an increased incidence
of AIDS cases before taking actions is not in the business
world’s best interest. I say this in the face of the
study’s finding that appeals from others outside the
confines of the company have not been effective in getting
the company involved with the AIDS problemn.

The PHS has estimated that between 1 to 1.5 million
Americans have been infected by AIDS. Given that a vaccine
will be many years in development it seems clear we must use
all our current knowledge to both decrease the rate of
infection and care for those that are infected. This makes
sense to business not only for humanitarian purposes but
economically. The study reveals that business executives
believe-the cost of treating employees with AIDS lies
primarily with insurance companies and secondarily with the
employees with AIDS. At the same time they recognize that
while their medical insurance premiums have not yet been
affected, they expect a substantial increase within the next
5 years. Further, as the cost of the medical insurance
premiums increases, most executives believe that all
employees will be asked to contribute more of the cost of
their medical benefits and that benefits will be reduced.

Given the prospect of higher costs to the employer or lower
employee morale or both, it seems sensible to me that the
business world needs to use all current knowledge to prevent
AIDS through employee education and policy direction.

SRR - | - s e W s Wi Rk Al T s A ARl



As I noted, the Fortune study has been instructive. I must
admit that Maxwell Communications Corporation has not
pursued the course I’ve suggested here for others. 1In order
to match my corporate words with corporate deeds I have
directed my staff to contact Allstate Insurance Company in
regard to the AIDS handbook produced in conjunction with
their study and to further solicit their advice on the
development of a written policy on AIDS for Maxwell
Communications Corporation. I believe our corporation
cannot afford to be within the ranks of the four of every
five companies surveyed not having such a policy.
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Opemng the Channel for New AIDS Drugs

FDA Needs More Money and Personnel to Speed Approvals Panel Asserts

7 - By Sally Squires
Washington Post Staff Wnter
4 3
ajor changes are needed in the
“country’s. drug approval process
to meet the demands of the
growing population of AIDS pa-
tients, a presndent’s panel ooncluded last

Accordmg to retired Admiral James D.
““Watkins, the chairman of the Presidential
" Commission on the’ Human Immunodeﬁ-
_ ciency Virus Epidemic, there is a pressing
need to speed up the drug approval process
so that more AIDS patients can be helped
" Watkins cited some serious flaws in the cur-
‘rent system that are slowing the emer-
~gence of new drugs to treat AIDS.

His report, which covered a broad range

* of issues including drug development, was
_ endorsed by the full panel yesterday and
- will goto President Reagan later this week.
Among the numerous problems ‘Watkins
- cited in the 60-page report is the Food and
. Drug Administration’s need for more mon-
- ey, additional personnel and better facilities
“to handle the increase in expenmental
" drugs that are being developed. . -
The present FDA facilities “are inade-
" quate to deal with the pharmaceuticals that
_are coming downstream from the National
" Institutes of Health,” Watkins said. If the
FDA uses its present resources to concen-
trate on AIDS, he said, other diseases w1ll
. suffer. .
So far, the FDA has recexved some 179

~ applications for approval to test 120 new |

AIDS drugs, diagnostics and vaccines, ac-
. cording to Dr. Frank E. Young, FDA
_ Commissioner. -

Yet. thrs large number of apphcatlons
threatens to overwhelm the FDA drig ap-
provil process and stymie the development
of not just AIDS drugs, butofallpharma
ceuticals in the United States, Watkins said,

- It takes most drugs an average of seven\ 5

‘to lOyearstogofrom development to final !
- FDA approval. In contrast, the’ AIDS drug
"AZT (Az:dodeoxythymldme) went from the
laboratory bench to physician’s office in just
‘two years—in part, because the FDA “ex-
pendedexghtmanyearsofeffortatacostof
$600, 000,” Young told the commission on |
Feb.19, " -~
* It took the FDA 2Y, months to review the
scientific data on AZT and approve the drug
for use in'AIDS patients. - ‘
"But since the FDA has neither the money
‘nor the personnel ‘to continue reviewing -
drugs at that pace, there is concern that the
- entire drug approval system will bog down.
“We are very concerned that we don’t
have a system to move these drugs rapxdly
into clinical trials. There needs to be a _sig-
nificant enhancement of that process sard
Watkins.

Wagth

‘system to move these
“clinical trials. There

| enhancement of that -
'4 y: process |

“Post

o NE

“We are very concerned
that we don’t have a -

drugs rapidly into
needs to be a significant
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..~ Without major revisions in the drug-ap- °
- proval process, the FDA “is going to be in
- very serious trouble very soon,” Watkins -
- said at a breakfast nieeting last week. “The :

-+FDA is kind of an orphan agency in Wash- :

--'ington. We're picking up [FDA Administra-

R tor] Dr. Young’s advocacy.”

> One of the key recommendations of the .

: Presidential Commission’s report is a plan -

to. eliminate placebo-dmg trials for AIDS
" patients. "
" 'Placebos are sugar pllls In clinical trials

® . of new drugs, researchers give one group of
. patients the expenmental drug. Another
..group of patients receives the placebo. Nei-

.ther the patients nor the researchers know :

. until after the testing is completed {and a °
~ code is broken) which individuals received -

-the drug and which received the placebo.

eliminate the “placeba effect.” Sometimes .

~ when people think that they are taking a
_drug,. they get.better—not because the
- drug makes them improve but because they
believe they will get better. . i

" AIDS, “There are certain limits to what you

can do when you are dealing with human

beings who have life-threatening illness.

Two years ago, the placebo-controlled trial -
method was absolutely essential. T do not

believe that it is now.”

But others fear eliminating placebo-con-
trolled trials for AIDS patients might set a
difficult precedent for other diseases. Rob-
ert Allnutt, vice president of the Pharma-
ceutical Manufacturers Association, a drug-

industry trade association, said that place- -
bo-controlled trials “are something that we
have to look at very earefully.” Eliminating -

placebo-controlled trials for AIDS patients

“strikes me as being too broad a statement.
But we will have to have our experts look at
it”

TheAIDScommlssxonalsomlledfor: '

... Using a placebo allows researchers to " » Immediate funding to help' design drug -

studies in underserved populations with

-AIDS, such as women, children, minorities,

intravenous drug users and people who are

- HIV positive but do not yet have the illness.

“We don’t need any more placebo-con- .
" with the AIDS virus.

- trolled drug testing for AIDS patients,”

Watkins said, who noted that these patients
- are so desperately ill that it is unfair to give
-them sugar pills.:Scientific investigation of

..new drugs.can be served instead, he said, °

by involving ‘people who test -positive for ..
< exposure to the virus or those who have the*

-pre-AIDS condition known as' ARC—AIDS
~Related Complex—in placebo drug trials, -

The reaction from the scientific commu-

nity to eliminating placebo drug trials has

" been mixed. “I don’t see any need for any

requirement for a placebo-controlled trial in

" people with [full-blown] AIDS,” said Dr.

" Samuel Broder, associate director ‘of the

Cancer Institute and one of the researchers
who ﬁrst proposed AZT “for use’ against

- m Increased access to a greater variety of

experimental treatments for people infected

m Stepped-up search for a proper animal
model for vaccine development agamst the
AIDS-causing HIV virus. '
m Wider availability to the scientific com-
munity of the pieces of the AIDS virus so

: that drug research can progress -more

rapidly.

. m Adoption of an international standard so
. that the FDA can utilize high quality drug.
_ trial results from other countries.

@ Doubling of the number of reviewers of

. HIV-related products at the FDA.

@ The addition of $25 million in the FY

. 1989 budget for an additional FDA building
clinical ‘oncology program at the National
. research.

. @ Early release of new dmgs, wluch can

to house new employees involved in AIDS
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then be closely monitored once they are on
the market.

All in all, the reaction of the drug indus-
try to the Presidential Commission’s rec-
ommendations has been generally favora-
ble. “Admiral Watkins is calling for more
-resources to speed the approval of AIDS
drugs, and coincidentally that would speed
the approval process of all drugs,” said

"~ PMA’s Allnutt. . “We certainly agree-with

that.”

Meanwhile, NCI’s Broder reported yes-
terday at an FDA seminar that he and his
colleagues have begun testing a new AIDS
drug called DDA (for di-deoxyadenosine) in
AIDS patients. = -

DDA “is much less toxic to the bone mar-
row [than AZT),” Broder said. It may be
that as in treating leukemia, he said, doc-
tors will one day treat AIDS with several
drugs, perhaps by alternating administra- -

__tion from week to week.

In studies of a combined drug approach,
alternating AZT with another drug known

““as di-deoxycytidine, five of 15 AIDS pa-
" tients have survived beyond six months:

“One patient has gone beyond 36 weeks,”
‘Broder reported.

Contrary to the mood of pessimism about
finding effective therapies for AIDS that
dominated researchers several years ago,

 Broder. said, ‘“we now face a.very large

menu of drugs that have the activity and
attack the AIDS virus at multnple steps in
the life cycle. -

“Now the question becomes what drug do
you investigate and what priority do you
give it? There is a real problem of how to
prioritize drugs. It is an interesting chal-

- lenge but not one that most of us predicted

we would be facing.” -
While there is no question that AZT can
prolong life- for many of those with AIDS,

: ,Brodersald,“l don’t believe that it is a cure

. This is a first step.”
What research is mdmtmg, Broder said,
is that “we are going in the right direction.”
Studies have .shown that AIDS “can be

_ treated,” he said. “That was umformly ngt

acceptedm 1984 -

here also seems to be one positive

benefit of the deadly AIDS epi-

.. demic that has already emerged in

‘the - Presidential ' Commission

Chairman’s report: ‘The disease is pinpoint-

ing some major flaws i in the current health
care system. o

AIDS research is hkely to have many

“benefits to Americans who suffer from can-

..cer, viral and immune-related diseases,
“which collectively kill an estimated 650,000

‘Americans each yéar,”
chairman’s report.
“AIDS may be the real catalyst for get-
ting our attention- [on medical problems]
across the board,” Watkins said. ... We
have exposed significant health care prob-
lems in the nation.” - [

accordmg to the
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B AIDS DRUGS IN DEVELOPMENT

Anti-Virals
Drugs that directly attack HIV, the virus that causes AIDS, or other viruses

DRUG NAME  MANUFACTURER = INDICATION  ~ A
. (Generic name) - | STATUS
AL-721 Cauf ARC, IND.

721, Eﬂtw(l-osl\neela. ) pe's&u\tae?;cnil;nd | apgmed
Betaseron riton Biosciences (Shell ., - - AIDS, Kaposa sarcoma, ARC - - IND approved
(interferon beta) Oll)(Alameda Calif) . ¢ Phasael/ll
Cytovene - Syntex(PaloAlto Cdif) cmv PP TEI ‘NDA Pending -
(ganciclovir) y s (Orphan dnig)

mam “ADS,ARC. . S IND approved
(dodeoxycybdme) (Nuﬂey NJ) Wiy 7 Phaselil -

’ (dextran sulfate;  Ueno Fine Chem. lndustry Alos.ARc,._.“.c._ _IND approved. -
UAOOL) - - (Osaka, Japan) i . Phasel: .

* Foscarnet . . . Astra Clinical Research HIV mfechw.CMVretlmtis " . IND approved
(trisodium (Hopkinton, Mass.): i ', . Phase I/il
mate) v g '.. ) Lo ;

HPA-23 * Rhone-Poulenc Sante "HlVinfeetion, B e s _IND

T e (Monmouth Junction, N.J) S m"?’“"’
Omi . ", . Merell Dow C:nunnah Pneumocysusmnnumumonh " NDA pending
(eﬂo'gnylithine) * Ohio) -( * (PCP) - s --(Orphan Drug)

-, Peptide T : PemnsulaLahs(Belmont," ADS - T g -INDapproved o
(octapeptl)de - lf) 3 P ‘,»,.':A: R ;‘,; ml

“Reticlose AdvcancedWmlReseardl er.m\‘-‘f'~
3 (""dwphosphw (Miami, Fla)_ ,

R ]

-~ * Retrovir - - Burroughs Wellcome - - - 7AIDS advancedARc ,.>é{NDA§pproved
(ndowdmeAZT) (Resgarcthanngam. > 5

Pednahc AIDS, Kaposssarcoma, " IND' approved
asymptomaﬁcH infection, less  _ Phasel/li - - -

severe HIV, neu uwolvement,,.
v ’ vmeombmahonwnthomermerapm
Rifabutin- - - Adria Labs (Dublin, Ohio) " ** ARC ; * . IND approved
(ansamycin LM P o Vot G i . Phase i
'427)
{trimetrexate) Wamer-lambert(Moms ‘PCP ‘ . . IND approved
~ 'Plains, NJ) - #EFae & 3 Phase Il -
e wm_(ribavinn) V@ﬁek/lCN. (Cosh Mesa,’ -~ AIDS, Kaposi’s sarcoma, ARC ~* IND,ap'ip;'ol\'red
.Weufemn(alpha unoug\s elleome Kaposi's sarcoma, HIV, in - . IND approved
. interferon) ' (Rmarch“l’nangle N‘C) oombinatxoanRetrm Phasel ..
Zpvirax (acyclovir) Burroughs Welicome ' AIDS, ARC, in combination
= $T RN &Rgs;archTriandePark. . Retrovie- - .« ° . . ,rwith mprroved L

| mwabainl



CHINSO CAfAIILALe] ¢ Fia.s

lmmuno-Modulators
Drugsthatenhancethe bodysabihtytoﬁght mvaders
DRUG NAME ' MANUFACTURER INDlCATION : " DEVELOPMENT
(Generic Name) STATUS
ABPP - Upjohn (Kalamazoo, Mich. AdvamedAlDSKaposi sarcoma - - -IND approved
(bropirimine) ¢ ¢ L Phase Ii/H
AS-101 _Sdenuﬁcresung(uam “AIDS T e “- . IND approved -
b " lian University, New R '
: " York, N.Y.) HM( . : L ’
Ampligen - i, . DuPont (Wi .Del.).f'ARc.PGL - IND approved
(mismatched -HEM Research (Rockville, , - izl * . PhaseMl - - .
RNA) 'Md.)‘» ! = ; S
antHumanalpha d Biotherapy ADS,ARC. - - - _“. INDapproved. -
¢ .~ Concepts (Rockville, Md.) . Ds"_“ LT “'Phasel . .
antlbody) .. o W "
camngtonl.ahs(uvmg. ARG i . IND submitted.
(acemannan) ex.)’ -
Colony Stimulating . Sandoz(EastHanover N.J) AIDs,Kaposassawoma.ARc.HN IND approved
. Factor (GM-CSF)  Genetics Institute 3 Phase |
(Cambndge Mass.) . : ’
'CL246,738 | ADS - IND i}
: oY ch)yanauud(Pearl 39&'?"00 :
(gamma - Genentech (South San ARC in combination with TNF ~ IND approved .
interferon) ° Francisco, Calif.) : (mmornacrosasfactor) " clinical trials -
IMREG-1 . - . | New Orleans, La.) .- AIDS, 's sarcoma, ARC, PGL. IND
el mreg (New Orleans, La.) . AIDS, Kapasi's sarcoma, " P
IMREG-2 |, k! Nedeeans La. ~Ale. aposi’ ; PGL - IND ,
mreg( ) \ Kaposlssareoma ARC, PG apﬂmved
-Imuthiol (diethyl Mm Institute (Miami, ' AIDS, ARG -~ IND approved -
dithio carbamate) Fla.) ) Phase lI/lll
IL2 (mterleukm-z) Cetus(Emefyville, Gﬂllf)f -AIDS§, _Kabosljs sarcoma - - - IND apls:roved ‘
IL-2 (interleukin-2) . Hoffmann-taRodte " . Kaposi’s sarcoma IND approved *
2 (Nutley, N.J.), Immunex : . Phase {ll )
A (Seattle, Wash.) :
" INTRON-A sa\enng-nwgh(mdm Kaposi’ sarcoma " NDA filed
. (interferon alpha) N.J.) $ 8 ; :
Isoprinosine - Newport Pharmaceuticals - ARC, PGL, HIV seropositive IND approved
. (inosine pranobex) (Newport Beach, Calif.) asymptomatic patients _ Phase Il . &
(meﬂuonme- L TNIleawuthls‘ ARC" - Invéstigator's IND . |
enhphalm (Qﬂcago D R A ’ a v i 1 5 4
_MIPPE. . Cma—Geigy(Sumnﬁt'.'N_.J.) " Kaposi's sarcoma INDapproved
O (muramyl-- . 0 T o R ¥k R e Phasel - -
i,,tnpe;mde) ‘ % _
+ Thymopetin (TP-5). Ortho Pharmaceuticals’ ‘ S IND'apiproved
. ymope a )(Ra"m.NJ-) >.'. “oooC Phaselll -
'compound) i - 3
RoferonA -  Hoffmann-La Roche . NDA filed
(interferon alpha) (Nutley, N.J.) - L 2~ 0
~(recombinant . Ortho Pharmaceuticals - severe anemia associatedwrmuos IND approved -
: “ erythropoietin) (Raritan, NJ) - ~and AZT thempy k Phase Il ;
“Trexan - DuPont (Wilmington, Del) AIDS,ARC < .. " - . . earlyPhasel
. (naltrexone) S ‘ B e S, £
“TNF (tumor Genentech (South San ARC, in combination with gamma IND approved
necrosusfactor) Frandsoo._f_)alif.) _ © interferon - clinical trials *

M



number of healthy people, determine the

,;Z - Phase Il tests are controlled studies in" -
some 200 to 300 volunteer patientsto - -
" assess the drug’s effechveness.They l"

drug’s pharmacological effect, its safe dose ~
and how it is absorbed, metabolized and

.. excreted by the body, Phaselusuaﬂytaks
“-less than a year.

usually take about two years.
Phase lllcmsistsofclinml trials in
large numbers of volunteer patients, usually -*
1,000 to 3,000, who have the condition. B
the drug is intended to treat. The studies . -
_ confirm the drug’s effectivenessand -+
_ identify adverse reactlons Phaselll usually

Antl-lnfectlves o iEnnE e’ ! : : g
A Drugsthatfight opportumstlc mfectlons , E iy #1-3
" DRUG NAME . MANUFAGTURER ' mmcmou ..' ' DEVELOPMENT _~ :‘-3!
. (Generic name) O STATUST T ™l =
' Pentam 300 LyphoMed (Rosemont m) JPCP T " NDAapproved - g
(pentamidine = y i = :
dosegs B PCP| . IND approved,
(flucqnazole)" Pﬁzer (New York NY) - cryptococceal menmgtns, qandidiasis‘ gulhlz s:pﬂlmved ) g
i " o —— 7\-._—
HOW DRUGS ARE APPROVED , A ,
pprovalofanewdmgforsalemthe : Iastsabwtttueeyears ; :
United States usually takes years. AfterPhasellltnals.ﬂxedmgcom;any
Once a promising new chemical . " sends the FDA a new drug application or .
compound is found biologically active and - - "NDA, including all the data gathered in" - -
safe in laboratory and animal tests, the ~laboratory, animal and human studies,as = |
drug company applies to the Food and well as production details and proposed J
Drug Administration for permission to begin - -labelirc.NDAreviewandapprovalbyFD_A
* clinical testing—tests on humans. The' * “ 1 ¥ takes an average of two to three years. - iE
" application, called an investigational new . Once the NDA is approved, thecompany '
= drug or IND petition, becomes effective if can begin marketing the drug. it must. -~ -
FDA does not disapprove it within 30 days. . submit periodic reports to the FDA, -
_Clinical testing has three phases: {including data on adverse reactions, -
‘ Phase | studies, conducted on a small -~ production and quality control. Forsome :

: ‘. drugs, FDA requires additional monitoring
..and studies to evaluate long-term effects.

Other terms in the chart: ,
AIDS—acquired immune deﬂclency o

) syndrome ARC—AIDS-related complex,
. symptoms that often precede AIDS. -
- - CMV—Cytomegalovirus, an opportunistic

infection that can cause blindness. Orphan
drugs—Drugs for rare diseases; a new law: -

" provides federal subsidies for development

of some such drugs. PCP—Pneumocystis
carinii pneumonia, an often fatal
. opportunistic infection. PGL—persistent

* generalized lymphadenopathy, or lymph

* node enlargement. -
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- The Problem of Diagnostic Tests

In a perfect worid, a person infected
with human immunodeficiency vi-
rus (HIV) would always show up
positive in a blood test; an unin-
fected person would always show
up negative. What could be simpler?

Unfortunately, life is not simple.
And present-day tests to detect HIV
infection are far from perfect. Some
individuals who aren’t infected
show up positive. Such a result,
called a false positive, can lead to
needless anxiety and depression,
problems with interpersonal rela-
tions, discrimination, loss of home

. and job, or even suicide. That's be-

cause persons who harbor the virus
are likely to develop—~and die of—
AIDS. On the other side of the fence
are those infected individuals who
falsely test negative, They breathe
a sigh of relief and may proceed,
unknowingly, to infect others, ei-
ther by donating blood, engaging
in unprotected sex, or sharing a nee-
dle to inmject street drugs. Simpiy
put, false positive and false nega-
tive test resuits destroy lives.

With wider HIV testing looming
in the future, medical researchers
are striving to eliminate such mis-
Jeading test results by making HIV
diagnostic tests more sensitive and
more specific. Sensitivity is the abil.
ity to detect low levels of a target
molecule; specificity is the ability
to detect the target molecule exclu-
sively. In addition, researchers are
developing new tests that will be
quicker, simpler to perform, and less
expensive than those currently
available,

The tests now in use or under
development are of two basic types.
The type that came into use first is
an indirect test: It detects antibod-
ies (proteins called immunoglobu-
lins) that the immune system has
mobilized against the invading
AlDS virus. The second rype of HIV
test is one that detects the virus
directly, either through its antigens
or its genetic material.

Deficiences of current
HIV tests are being addressed

by development of new kinds

of tests for antibodies,
antigens, and nucleic acids-

Ron Dagani, CREN Washington

The most widely used antibody
test is the enzyme-linked immuno-
sorbent assay (ELISA). This test can
screen large numbers of blood sam-
ples. It was rushed into the market-
place to protect the blood supply,
which had already been infiltrated
by the AIDS virus. ELISA was pur-
posely designed to be oversensi-
tive—to catch even “‘suspicious’’
blood samples. As a result, it pro-
duces many false positives, In fact,
according to a study bv Harvard
University researchers, using ELISA
to screen persons at low risk of in-
fection “yields many more false posi-
tives than true positives.”

All blood samples that test posi-
tive are retested using ELISA. Those
that test positive again are subjected

to a different, more definitive test

called the Western blot. Unlike
ELISA, which is a ves-or-no test,
the Western blot actually reveals the
antibody profile of 2 blood sample.
Thus, it is considered a more accu-
rate indicator of the presence of HIV
antibodies, If the Western blot iz
positive, the person is considered
to be infected. ’

The Western blot produces fewer
false positives than ELISA, but it's
not infallible. Scientists estimate
that, at the end of this testing pro-
cess, one to three individuals out of
100,000 in a low-risk population will
be incorrectly told that they are
infected with HIV. The false posi-
tive rate is lower in groups that
have a high prevalence of HIV in-
fection, such as urban homosexual
men and drug addicts.

Other assays do exist to confirm a
positive ELISA, but these aren’t prac-
tical for large-scale use. The radio-
immunoprecipitation method, for
example, is sensitive and specific,
but it involves radioactivity and re-
quires considerable technical skill.
Virus culturing is.the most specific
method, but it is difficult, time-
consuming, and also requires high-
ly skilled personnel.

Blood banks and other HIV test-
ing centers in the U.S. currently
can choose from seven ELISA test
kits that have been approved for
commercial use by the Food & Drug

TN 8

Technician uses Du Pont HIV antigen
test to monitor viral activity
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- Administration. These kits are avail-

" able from Abbott Laboratories, Cel-
lular Products, Du Pont, Electro-
Nucieonics, Genetic Systems, Orga-
non Teknika, and Ortho Diagnostic
Systems. Du Pont is unique in that
it is the only U.S. firm whose West-
ern blot test also has been licensed
for clinical use. Du Pont’s ELISA
and Western blot tests were both
developed in partnership with
Biotech Research Laboratorics of
Rockville, Md. Western blot kits
from other firms are being used in
rescarch and may be approved by
FDA for wider use.

Assays like these detect HIV anti-
bodies by capturing them on anti-
gen-coated surfaces and using a col-
or reaction to visualize the antigen.
antibody compiex. The commercially
available ELISAs, which are called
first-generation tests, use disrupted
whole-virus preparations as the an-
tigen. These preparations, though
made from purified virus, are con-
taminated with cellular debris that
can attract non-HIV antibodies and
thus produce false positives.

Second-generation tests

Scientists now are developing
second-generation tests that use one
or more genetically engineered HIV

_antigens instead. Because these prep-

arations are purer, the number of
. false positives is reduced. Another
benefit is that the test manufactur-
er avoids the hazard of working
with Jive virus.

Some of these second-generation
tests are said to be so reliable and
easy to use that they may allow
rapid HIV screening to expand into
new markets, such as developing
nations, physicians’ offices, and pos-
sibly even the home market. For
instance, at the University of Cali-
fornia, Davis, a team of medical re-
searchers has developed a dot en-
zyme immunoassay (dot EJA) on a

-small piastic card. The assay detects

antibody to gp4l, the glycoprotein
" that spans the outer membrane of
HIV. In this assay, a drop of serum
is exposed to recombinant gp41 on
the card. If anti-gp41l antibody is
present, it binds to the antigen. Af-
ter detection reagents are applied,
the bound antibody signals its pres-
ence by the appearance of a blue
dot.
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According to James R. Carlson,
an assistant professor of pathology
and internal medicine who leads
the UC Davis team, the prototype
of this dot EIA was more than 99%
accurate in preliminary evaluations
using blood sera from foreign and
U.S. sources. These results compare
favorably with ELISA and Western
blot results, he says. Moreover, the
assay takes about 30 minutes to per-
form, compared with two to four
hours for the typical ELISA. It's also
less expensive than the ELISA—
about 25 cents versus $1.00 to $4.00
for ELISA Kits.

A test like the dot EIA seems to
be tailor-made for remote areas that
lack highly skilled technicians or
laboratory facilities, such as Africa.
In some African cities, as many as
18% of the blood donors have been
found to be HIV-infected, Carlson
says, “yet donor blood isn’t usually
screened due to technical and eco-
nomic constraints.” The test is being
developed for clinical use in a joint
venture between Virotechnology
Laboratories of Stockton, Calif., and
Bio-Medican Corp. of Huntington
Beach, Calif.

An even faster second-generation
test has been produced by Cam-
bridge BioScience, a biotechnology
firm based in Worcester, Mass. The
basis of this test is Recombigen, a
novel recombinant antigen that at-
tracts antibodies to both gp4l and
gp120, the virus's envelope glyco-
protein. “All of our data show that
envelope antibody is the earliest and
most important marker for detecting
H1V antibody,” says Rod N. Rayno-
vich, vice president for business de-
velopment at Cambridge BioScience.

The firm’s test involves mixing a
drop of blood serum with a drop of
latex reagent on a plastic card. The
reagent contains microscopic Jatex
beads coated with Recombigen, If
antibodies to the envelope proteins
are present in the sampie, the latex
beads clump. The resulting clusters
become visible in minutes as small
white dots. If clumping has not oc-
curred within five minutes, the sam-
ple is considered HIV-free.

In June, Thomas C. Quinn of the
immunoregulation lab of the Na-
tional Institute of Allergy & Infec-
tious Diseases (NIAID) reported at
the 3rd International Conference on

AIDS in Washington, D.C,, that the
Recombigen latex agglutination as-.
say had been tested on sera from
2000 patients residing in Africa and
the West Indies. Those tests indi-
cated that the assay was accurate
more than 99% of the time, and was
more specific than a single ELISA.
Quinn also said that the latex test
was faster and simpler than the
ELISA, and reliable enough that con-
firmatory tests might not be needed.
Raynovich believes the Recombigen
assay is better than the Western blot,
and could replace it as a backup
test.

Cambridge BioScience hopes to
receive government approval to be-
gin marketing the latex test in 1988
for use in physicians’ offices and
other low-volume, “decentralized”
testing sites, The firm began con-
ducting clinical trials of the test in
September. Raynovich savs the com-
pany plans to submit the results to
FDA by the end of this year. In the
meantime, FDA has allowed Cam-
bridge BioScience to ship 50,000 test
kits to Zaire, where the test is being
used to screen for HIV-infected
blood.

Murex Corp. of Norcross, Ga., also
is developing a fast HIV screening
test, but this one doesn’t rely on a
single recombinant protein. Rather,
it uses seven natural HIV antigens
that have been isolated by affinity
purification using monoclonal anti-
bodies, according to Gerald A, Bush,
who has been leading the develop-
ment effort. These antigens react
with antibodies to the three major
types of structural proteins in the
virus-—envelope, core, and replica-
tion-related proteins. ‘

The reaction between these puri-
fied antigens and serum antibodies
takes place inside a small, dispos-
able, plastic cartridge. A positive re-
action is indicated by the appear-
ance, within 10 minutes, of a2 blue
colorin the cartridge’s window.

In early tests, the sensitivity and
specificity of the Murex assay have
been greater than 99%, says Bush.
The assay actually picks up sero-
positive blood earlier than the
ELISA, he notes. That might be be-
cause the purified antigens are so
highly concentrated that they can
detect lower levels of antibody. he
explains. Bush says Murex expects
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How ELISA and WQStem blot tests work

The screening of blood samples for
antibodies 10 HIV (the AIDS virus) usu-
ally starts with an enzyme-linked

immunosorbent assay, or ELISA. In

this assay, blood serum is diiuted and
placed in microtiter wells or on beads
that have been coated with HIV antl-
gen {darived trom disrupted virus that
has been grown in cell culture). !f the
_ specimen contains antibodies (immu-
noglobuling), they will bind to the test
kit's antigens. After an incubalion pe-
riod of about two hours, any unbound
antibody is washed away. An enzyme-
labaled antibody t© human immuno-
globulin is added, and this binds to any
HIV antibodies that have become bound
to antigen. The bead or well is agaln
washed to remove any unbound antl-
body. A substrate is added and the
enzyme bound to the antihuman anti-
body catalyzes a reaction that pro-
duces a color change. The optical den-
sity Is measured spectrophotomeiri-
caily and is directly related to the
- amount of HIV antibodies in the sam-
ple. The absorbance reading is Inter-
preted by comparing it to positive and
negative control samples containing
known quantities of antibodies,
Sampies that repeatedly test posi-
tive by ELISA are subjected to & dlf-
ferent, more expensive procedure
called the Western blot. This test
identities antibodiss to the major HIV
antigens. These antigens, derived from

. purified disrupted virus, are fractionated
by size using polyacrylamide gel
elecirophoresis by the tast's manufac-
turer. The fractionated viral proteins
are then transferred onto nitroceliu-
lose paper. A serum sampie Is applied
to & strip of the paper. If antibodies to
HIV are present, they will bind to the
viral antigens. An enzyme-labeled an«
tibody to human immunogiobulin is ap-
plied to the paper to bind to any HIV
antibogles bound to antigen, An ap-

propriate substrate is added and the
enzyme catalyzes the color reaction,
If HIV antibodies are present, a pat-
tern of distinctive bands appears on
the strip. The location of each band
indicates reaction to a specific viral
protein and is compared visually with
a Waestern blot from a specimen in
which antibodles to all of the HIV pro-
teins are present. A positive result on
this tast aimost always means the blood
sample contains HIV antibodies.

Wastern blot readings have three possible Interpretations

Nogative Indeterminate Positive
—~(P160 —pp180 T e G160
~ gp120 ~gp120 SN = gp1208
=P —-pes I — 086
—p55 -— P55 - p55
=~ pb&1 ~ pb1 = p51
= gpa1 —~gp41 - gp4t’
- p31 - p31 - p31*
~p24 r —p24 — p2at
-pi7 ~p17 -pi17
No hands Some bands prene‘nt but not Confirmation that person

ELISA wes a “false
posilive'’ rasult

No furthes testing

Parson informed of

Source: Du Pont

sutficient to call posttive

inge:garminare results
Addit:onal testing racommendec

has developed Hiv gn:lbodies

& These bands must be pragsent
(8ithar g4t or 2P 201 o be
¢igsslflod R posttive in DU Punt's
Wastern olot.

to begin clinical trials of the assay
by the first of the year, and the
test to be licensed in 1988.

Home test for HIV?

A special feature of Carlson’s dot
EIA and the Cambridge BioScience
and Murex rapid tests is that they
work with whole bload as well as
serum, according to sources involved
in their development. That means
they have the potential to be over-
the-counter or home tests. But sci-
entists and company officials dis-
count this possibility, at least for
now. They worry about the medical
and ethical implications of AIDS
testing in the home. Positive test
resuits can devastate people, and
any test.could give a false positive,
they say. “It's like giving somebody

a death sentence,” remarks one com.
pany spokesman. '

Health care professionals agree
that people need proper counseling
to correctly interpret the results,
plan confirmatory tests, and obtain
medical and psychological therapy,
if needed. “We believe a physician
must be in the loop,” says Rayno-
vich, “We don’t think FDA would
approve a home test {for HIV] in
the near term.” :

Similar thinking prevails at Du
Pont, which is clinically evaluating
an HIV antibody test the size of a
matchbook. This test, like its poten-
tial competition, uses a color change
to give the same ves-or-no informa-
tion as ELISA, only much quicker
(in five minutes). Du Pont spokes-
man Mike Ricciuto says the firm

1 1~ e

hopes to begin marketing the match-
book test in Africa later this year,
In the future, he says, Du Pont might
scek FDA approval to sell the test
to hospitals and physicians in the
U.S. “It would probably never be
marketed as a home test,” he adds.
Because any of these screening
tests could produce false positives,
most scientists believe that there’s
still a need for confirmatory assays
such as the Western blot. This test,
sometimes called the immunoblot,
provides more information than the
standard ELISA because it exposes a
serum sample to a strip of paper
containing all the key HIV anti-
gens separated according to their
molecular weight. Thus, the identi-
ty and relative abundance of specif-
ic antibodies in the sample can be
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visualized on the strip according to
the specific antibody-antigen reac-
tions that oceur.

Problems with Western blot

Nevertheless, indeterminate and
false positive results can arise on
the Western blot because the meth-
od is not standardized. A 1986 In-
stitute of Medicine report on AIDS
noted that “There has been consid-
erable variation in what different
laboratories have interpreted as pos-
itive in Western blots.” In the past,
some testing labs have considered
antibody to the core protein p24 as
sufficient for a positive resuit. The
Institute of Medicine report states
that this is an equivocal result. The
National Institutes of Health re-
quires antibody to p24 and to the
transmembrane protein gp4l. Du
Pont says a positive result must in-
clude p24, p31 (a replication-related
protein), and either gp4l or gpl120.

Improvements in the Western blot
have helped to some extent. Earlier
versions of this assay were deficient
in detecting antibodies to gp120 be-
cause this key protein was selec-
tively lost during the manufactur-
ing process. The newer versions of
the test, such as Du Pont’s, offer
enhanced detection of antibodies to
gp120 and its precursor protein
gpl60, making it easier to classify
“some potentially ambiguous sera,”
says Stanley H. Weiss of the Na-
tional Cancer Institute’s environ-
mental epidemiology branch.

Even so, the interpretation of
Western blot reactions can still be
problematic. Weiss notes, for exam-
ple, that some persons who had “un-
usual Western blot reactivity pat-
terns” or showed no evidence of
HIV antibodies were found to be
HIV-infected by virus culture. As a
precaution, biood banks currently
reject donations that repeatedly test
positive by ELISA, even if they test
negative in the Western blot. Many
of these ELISA results certainly are
false positives, and the blood that is
thrown out is wasted.

In an effort to clear up the uncer-
tamty in some Western blot read-
ings, scientists at Abbott Labs have
devised an immunoassay that is com-
plementary to the Western blot. This
assay, Envacor, actually consists of
two tests: One detects antibody to
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an envelope protein (gp41) and the
other detects antibody to a core pro-
tein (p24). ‘

Envacor may be useful as a diag-
nostic tool because the two anti-
body types provide different infor-
mation. “Envelope antibodies are
present in virtually everybody who's
infected,” says Jean-Pierre Allain,
who manages Abbott’s research on
AIDS diagnostics. They are “an ex-
tremely stable and reliable marker
for HIV infection” throughout the
course of the disease, he adds. Anti-
bodies against p24, by contrast, are
not always present and their level
changes depending on the stage of
infection. About 85 to 90% of in-
fected asymptomatic persons have
anti-p24 antibodies. But as these in-
dividuals become sicker, anti-p24
levels drop lower and lower, even-
tually becoming undetectable. Thus,
Envacor might be useful in charting
and predicting the immunological
course of the disease, says Carlson,
who directs the AIDS Virus Diag-
nostic Laboratory at UC Davis,

The Abbott test offers a number
of advantages over the Western blot,
according to Allaih. Envacor is easi-
er to perform because it's in an
ELISA format. It gives a numeric
readout of results, thus avoiding the
subjective interpretations required
by Western blot. It's also quicker,
although it requires an overnight
incubation step like the Western
blot.

Allain: immune system collapse

Univetsity of California’s Carlson
holds the dot EIA test for HIV

On average, the two tests are of
similar sensitivity. But Envacor’s
specificity is very high=-99.9%. This
means that, statistically, 999 out of

1000 HIV-negative blood samples

will be unreactive in the test. Only
one in 1000 is likely to turh up as a
false positive. In Europe, where
Envacor has been in use for more
than a year, Abbott recommends that
it be used in conjunction with the
Western blot,

Tests for viral antigen

The variability of the immune sys-
tem’s antibody response to HIV pro-
teins in different people has led
researchers to develop a third gen-
eration of AIDS tests, which detect
the virus or its fragments directly.
This approach promises to cat¢h
some of the false negative results
that crop up in antibody tests.

False negatives occur in persons
who haven’t ver developed detect-
able levels of HIV antibodies. Typi-
cally, antibodies arent detectabtle in
biood until six to 10 weeks after
infection, according to Jaap Goud-
smit, head of the retrovirus labora--
torv at the University of Amster-
dam. A recent study of homosexual
men in Finland has found that some
HIV-infected persons don’t devei-
op antibodies for a vear or more,
And some HIV carriers may never
mount an antibody response at all.
Even so, these individuals are still
considered infectious, and theit
blood may contain detectable levels
of antigens.
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Obviously, one way to pick up
infected blood earlier than is possi-
ble with antibody tests would be to
look for viral antigens. Several come
panies are developing such antigen
tests for marketing. Abbott and Du
Pont unveiled their entries in June
at the 3rd International Conference
on AIDS. Although their antigen
tests aren’t yet available commer-
cially in the U.S., they have been
used as research tools for at least a
year.

The Abbott and Du Pont antigen
tests are both enzyme immunoassays
that directly detect the core protein
p24, which is shed by the virus.
 The Abbott test, for instance, uses
purified, naturally occurring anti-
bodies from an infected individual,
These are bound to a solid phase
and are allowed to capture whatev-
er antigen wmay be in the sample.

The visualization chemistry is simi-
lar to that used in other enzyme
immunoassays.

Researchers stress that such direct-
virus tests will complement, not re-
place, antibody tests. That's because
the levels of antigens and antibod-
ies change with time, and looking
at only one or the other can give a
misleading result. For example, if a
person is producing antibody, then
antigen in the blood will be masked
to some extent by the binding of
the two, Du Pont’s Ricciuto explains.
In this instance, antigen may not be
detected at all, although an anti-
body assay would correctly signal
HIV infection, Hence, it would be
necessary to screen blood for both
antibody and antigen, he says.

The rationale for adding the anti-
gen test to blood screening pro-
grams is to eliminate donations of

infected but antibody-negative blood.
However, no one really knows
whether this test will be able to
pick up infected blood early enough
to warrant the additional cost, says
Ricciuto. According to John P. Phair,
professor of medicine at Northwest-
ern University Medical School in
Chicago, since blood screening for
HIV was instituted in 1985, scien-
tists have documented one case in
which HIV was transmitted by
transfusing antibody-negative blood.
Phair noted in a recent editorial in
the Journal of the American Medical
Association that blood banks would
have to spend at least $5.00 to $7°.00
pet unit of blood to test for anti-
gen. The added expense is not justi-
fied at this time, he concluded.

The antigen test might be more
important as a way to diagnose AIDS
earlier than is now possible. And

in the U.S., a8 far as anyone knows,
all cases of AIDS have been causad
by the same retrovirus-—a human
immunodeficiency virus (HiV-1).

In Africa, the situation Is more ¢com-

pltcated. HIV-1 |8 widespread In Zaire
and other central African nations. But
a clossly related human retrovirus,
HIV-2, is endemic In Senegal and sev-
eral other countries in Western Africa.
HIV-2 appears to cause an AIDS-like
disease. Both HIV-1 and HIV-2 are
highly pravalent in at isast two West
African countries. Furthermore, Africa
also is the home of stmian immuno-
deflctency virus (SIV), which appears
1o be more ciosely related to HIV-2
than io HiV-1. SIV doesn't infect hu-
mans, but It does cause an AIDS.llke
diseass in some mankeys.

The prevaience of infactions caused
by these viruses In Africa appears
“‘catastrophic,” according 1o a research
team that includes Eriing Norrby of the
Karolingka lnstituts in Stockhelm and
Richarg Lerner of the Research inati-
tute of Scripps Clinic in La Jolia, Calif.
They say there is “'an emargency need"
for simple, inexpansive, sensitiva, and
specific tests that can ldentify anti-
nodies to these rotroviruses, and dis-
tinguish between them.

Several groups have been working
to develop such Immunoassays, and

Diagnostic tests being developed for other retroviruses

at least two—Norrby's and a different
group headed by John W. Gnann Jr. of
Scripps Clinic—recently reported suc-
ceoss. Both groups have based their
assays on synthetic peptide antigens
derived from the transmembrane gly-
coproteins of the different viruses
[Nature, 328, 248 (1987). Sclence.
237, 1348 (1987)]. These antigens
were incorporated Into the standard
laboratory scresning format known as
ELISA. Besides pointing the way to-
ward befler diagnosis of AIDS infec-
tions, early tesults from this research
otter hope that it wiil be possible to
solve what Gnann's team calls "the
epldemiologic puzzle of AIDS In
Africa.”

Researchers aiso have been testing
bloed from American donors t0 check
it HIV-2 has spread to the U.S. So far,
no evidence of this has turnad up. For
now, it seeme, MiV-2 tests wlli remain
for invastigational use only.

Scigntists and health officials are
more concerned that another insidious
retrovirus may be spreading through
the U.S. blood supply—HTLV-1, or hue
man T<¢eii lymphotropic virus, typs 1.
This virus causes adult T-cell leuke-
mila in aboul 1% of those infected.
Like AIDS, this cancer is fatal and
may not appear untll years after infec-
tion. HTLV-1 is transmitted in the same

way as HIV—through sexual contact,
exchange of biood by hypodermic sy-
ringes, and transfusion of infected biood
or biood products. Evidencs Indicates
that many drug addicts In the U.S.
have already besn infected with
HTLV-1, which is also implicated In
other diseasas,

Ceilular Products, a Butfalo, N.Y.,
blotechnology ¢ompany, and Du Pont,
in coliaboration with Blotech Ressarch
Laboratories of Rockville, Md., have
produced experimental 1est kits to de-
tect HTLV-1.-The Amaerican Red Cross
has been using thege tests to look for
evidence of the virus in blood donated-
by people around the U.S. The results
of this study aren't yet available.

Nevertheless, many companies al-
ready see the writing on the wail. At
present, ail blood donationg in the U.S.
are screenad for HIV antibodles and
"we belleve it Is only a matier of
time” before bloed scresning for
HTLV-1 aiso will be required, says
John R. Zeman, vice president and
peneral manager of Eastman Kodak's

_clinleal products division. Kedak plans

to rnarket a test manufactured by Cel-
fular Products that can simultaneously
detect HIV and HTLV-1 antibodies. Du
Pont, tco, Is already gearing up to
produce millions of HTLV-1 antibpdy
test kits a year. .
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because p24 and anti-p24 levels in
blood change as the disease pro-
gresses, the antigen test, like A_b-
bott’s Envacor assay, may be useful
in predicting the course of the dis-
ease. Goudsmit says detectable p24
can appear as early as two weeks
after infection. Weeks later—esti-
mates range from six to 12 weeks
after infection—core antigen disap-
pears, perhaps overwhelmed by a
rising tide of antibodies against it,
But in some persons who go on to
develop full-blown AIDS, research-
ers say, p24 reappears later, signal-
ing the renewed activity of the vi-
rus. Because antigen complexes with
antibody, a rising level of p24, cou-
pled with a falling level of anti-p24,
“reflects the failure of the immune
defenses to contain the virus,” Allain
says.

A recently published study by re-
searchers at Abbott Labs and Rush-
Presbyterian—St. Luke’s Medical
Center in Chicago indicates that HIV
p24 levels correlate significantly
with the clinical status of persons
infected with HIV. The study looked
at 221 infected persons, 130 of whom
tested positive for HIV antigen. An-
tigen was detected in 19% of the
asymptomatic subjects, 46% of those
with AIDS-related complex (a less
severe form of the disease), and 69%
of the AIDS patients. A related study
alse used the Abbott test to find the

first indication of HIV infection in
six subjects who had no detectable
HIV antibodies. These and other re-
cent studies suggest that the anti-
gen test could detect HIV infection
at an earlier stage and could help
identify which infected people are
most likely to develop full-blown
AIDS.

Certainly, the antigen test is
expected to be an essential tool fer
monitoring the efficacy of experi-
mental anti-HIV drugs by measur-
ing antigen levels after drug ad-
ministration. According to Paul A.
Volberding, who directs AIDS ac-
tivities at San Francisco General Hos-
pital, the Abbott antigen test helped
researchers determine that the drug
zidovudine (popularly known as
AZT) retards the virus’s replication
in the body. This was seen in de-
clining levels of p24, which is used
as a marker of viral burden.

In some HIV-infected persons, the
virus retreats into the cells and lies
dormant for months or years until
it is reactivated. During this latency
period, the virus cannot be cultured
from the blood, and neither viral
antigens nor antibodies are detect-
able. The only way to unmask the
virus is to find the telltale genetic
sequence it has surreptitiously in-
serted into the DNA of host cells.

Resgarchers are applying nucleic
acid probes to accomplish this mis-

Intection with HiV

NIV antigen
(P24}

Antibodiee to p24

Core antigen, antibody levels vary as disease progresses

Antibodiss to gpdt

HIV antigen (p24)

ol .

(3]
(5]
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Mentns after infgction

A hypothetical patient's profiia shows the inverse relationship between two key
=tV markers—the core antigen p24 and antibodles raised against It. p24, which
appears In biocd soon after infection, Is neutraiizad by a rising tide of anti-p24
antibodies. As long as the level of thess antibodies remains high, the patient's
condition is stable. But menths or years ister, when the virug stans repiicaiing
again, its steppac-up production of p24 overwhalms the immune defenses by
complexing slithe availabie anti-p24 antibodies. By conirast, the leve! of antibody
to the trznsmamorans glycoprotein op41 remains fairly constant
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ston. Such a probe consists of a syn-
thetic sequence of nucleotides—
either RNA or DNA—that is comple-
mentary to the target viral sequence.
When the probe encounters its tar-
get, the two strands hybridize, or
join together to form a double-
stranded segment. Because the probe
sequence is tagged with a radioac-
tive or nonradioactive label, the site
of the target sequence can be located.

Nucleic acid probes theoretically
could detect HIV infection even ear-
licr than antigen tests. Practicably,
though, many problems exist. For
example, it's estimated that only one
in 10,000 cells typically is infected
and produces vira] RNA protein.
Moreover, infected cells carry only
a limited number of copies of the
viral sequence (usually one to three).
At very early stages of infection es-
pecially, a probe would have to be
extremely sensitive to pick up such
small amounts of viral DNA.

Rescarchers at Cetus Corp., a bio-
technology firm in Emeryville,
Calif., have gotten around this prob-
lem by developing a method to am-
plify the viral DNA sequence a mil-
lion times (C&EN, April 21, 1986,
page 8). Jehn . Sninsky, director of
diagnostics at Cetus, explained it
this way to a newspaper reporter:
“1f looking for the AIDS virus is
[like] looking for a needle in a hay-
stack, our procedure allows vou to
make a million needles.” Cetus
claims the procedure can detect vi-
ral genes if present in only one of
every 5000 ceils.

Even so, the use of such probes
requires a more sophisticated lab
setup than do most other HIV tests,
This is limiting the use of these
probes. Furthermore, some scientists
believe that the promise of this tocl
will not arrive until “somebody fig-
ures out a way to automate it,” says
Du Pont’s Ricciuto.

Although researchers now can test
for antibodies, antigens, and even
bits of viral genes, they still don't
have a clear idea of what the test
results mean in terms of the pa-
tient’s ciinical condition and prog-
nosis. Perhaps, one diagnostics ana-
lvst telis C&EN, that all-important
connection will be made once sci-
entists have in place a battery of
assavs that can be run routinely on
AIDS patients. G

LINTIL YVAD WTITLLTW 240 A7 /U WA addn

M Al astm wass ;T

TOTRL F 15

“epT a4 €= w R



New York Times - 2/14/88

Spread of AIDS Abating,
But Deaths W111 Still Soar

' By PHILIP M. BOFFEY 0
speaimmmymnnm ; : :

WASHINGTON, Feb. 13 — As
the AIDS epidemic moves into its
eighth year in the United States,
_the evidence grows ever stronger '
that the much-feared explosive in- .

_ vasion of the general population is’ .

not occurring, and never will.
Still, ‘there is nothing on ‘the

" horizon that can avert a dramatic

rise in disease and death over the
next few years, the inevitable re-
sult of the wildfire spread of the

surveyed groups of gay men. In
several cities it continues to infect
black and Hispanic drug addicts,”
their -sex partners and ' their’
babies at a disturbing rate.

A Shift in Views

But “we do not expect any ex-
plosion into the heterosexual:
population,” Dr. Otis R. Bowen,
Secretary of Health and Human
Services, said last month, in a’
striking shift in views. Only a year
ago he warned that the disease .
was ‘‘rapidly spreading’ to the
wider population’ and would ulti-
mately ‘make the Black Plague,
which wiped out a third or more of
Western Europe’s people in the
14th century, seem “‘pale by com-‘
parison.” oiif
" The change in attitudes at the"
very top of the Federal health es-
tablishment reflects the accumu-
lating - message of hundreds of
studies, large and small, that
have now been completed. "

Despite the new evidence that
-the'spread of the AIDS virus may

_" be moderating, the nation must ..

“still live through an awful, esca-

. lating toll of fatal cases of ac-

b

FROINIL ML VIGWD

'AIDS: Confronting
‘The Epidemic

:“The way mankind responds

to crisis is first disbelief, then
denial, then the third stage
is mobilization, and we’re at

. the horizon of that now.”

Dr. Stephen C. Joseph

AIDS virus in the early 1980’s. New York City Health
A wide range of data amassed S °é°$nt¥. T
. over the past year reveal that the Firsti ies of f el
virus has stopped . spreading in, A 1rst 1n a series ol four arficies.

. quired immune deficiency syn-
-~ drome.

Cities like. New York and San

.. Francisco are already mobilizing
"to cope with a sharp rise in AIDS

cases in the next few years that
will dwarf anything seen thus far.
In San Francisco, a huge part of
the male homosexual populatloni
will be wiped out, altering the
demographics and politics of a
city that has become a haven to
gay men. In New York, so many

‘drug addicts, their sexual part-
‘ners and their babies will become

ill that health care costs for them
and for gay victims of AIDS will
soar above $1 billion a year in
1991. Scarce hospital beds will be
crammed or overflowing. '
This upsurge in illness is un-
avoidable even if the virus should
completely stop spreading. It.
often takes seven years or more
after infection with the virus be-
fore symptoms of disease de-
velop; most of the million or more
Americans who were infected in

the early 1980’s have not yet be-

Continued on Page 36, Column 1
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Spread of AIDS Virus Has Slowed,

.. Continued From Page .

come ill, aithough, evidence indicates,
a. majority of them' will.. Availabie
drugs will prolong the lives of some
but not all victims. * ;

‘Of Biblical Proportions’ -

- Government projections suggest
- that as many as one in every 30 .

American .men. 20 to 50 years old, -

most of them:gay, are already in-
.fected with the virus. Unless a cure is.
quickly found, recent evidence: indi-
cates, a majority of them will develop
AIDS and eventually die. .
'“This, is a huge epidemic by any-
body’s standards,” said Dr. George
Rutherford, medical director of the
" AIDS Office of the San Francisce De-
partment of Health. “It would not be ',
" incorrect to describe it as of biblical
* proportions.” i

Dr. June Osborn, dean of the school

. of public health at the University of.
. ‘Michigan, - said,. “The trends are

. awful.” Citing projections that the .
caseload will soar by the end of 1891,
She continued: ‘““We have only three

and a half years to be bracing for a -

real devastating epidemic in young
adults. In the 25- to 45-year age group,
everybody is going-to know somebody
suffering from AIDS.”*, s

» Portrait -

g The
Dr. George Rutherford -
Medical director of the AIDS Office of

the San Francisco Department of Health.

“This is a huge epidemic by any-
body’s standards. It would not be
incorrect to describe it as of biblical

New York Times/Terrence McCarthy

but Deaths Will Still Soar

e “T don’t think there'él% a_ny huge

shocks in store,” said Dr.  Andrew

. . Moss, an epidemiologist at San Fran-.

cisco General Hospital. “‘I don’t think
. there will be any awful surprises as
we get more informatijon.” . :

The Sureness
Of Devastation
As of Feb. 1, about 52,000 cases of
AIDS had been reported in the United
States. But more cases than that are
expected to be identified in the single
year of 1991, according to -Govern-
.. ment projections. ey
. These - projections, first put to-
gether.in June 1986, have thus:far
proved on target, giving Government
experts great confidence that they
know where the epidemic is headed in
© .the short run. - ) b ooy s s
In making the projections, the ex-
trapolated from previous trends to
. predict a_cumulative total of 270,000
-cases by the end of 1991. They also
noted that the real toll might be at
- least 20 percent higher because of
failure to report or diagnose many .
cases, . iy sl
- 'Thus far the actual cases have run
- just slightly below the projections.
“We've had-about 92 percent of the

. .number of cases that we projected

- would be reported by thigtime,” said
Dr. W. Meade Morgan, chief of AIDS -

. Of the Crisis

- proportions.” - - ., . statistics at the Centers. for Disease:
A T ] SR s - -Control in' Atlanta. “It’s encouraging -
- Although there are still many gaps" . that the number. is not higher than we '
**~ in knowledge, Government health of- . thought. But part of the shortfall, we
% ficials have amassed enough data to .. fear, is that case reporting' may not
- give them a reasonably clear. picture’ beasgoodasitoncewas.”” -~ .. -
. of thecrisis. " * 7" 7 -7~ Staggering Toll Likely - = ©°

"~ "'Their pew portrait of the epidemic,.

. ~presented in a. report to-the:White
-~ House from the Federal Centers for

- “.-Disease Control at the end' of last
- -year, is built from hundreds of stud-
- ~.ies from’1984 through 1987, including
-7 5@ studies of gay and bisexual men, 88

" . studies of ‘intravenous drug users, 33
. .. »-studies of hemophiliacs, 21 studies of
" " _the heterosexual partners of infected:
..--individuals,’27°studies of women and-

&oﬂefg‘.f P S
~tiMany of these s

-£p%&tively. small, but their findings were
- “*nbuftressed by"large-scale screening’
“of “more "than ' 25 ‘million. blood :and’
%+~ plasma donations, more than 1.2'mil-

“lion ‘applicants- for military service, '
. more than 2 million active-duty mem-
' ber's of the military services, and tens,
.. of thousands of Job-Corps applicants -
.. andnewborn infants, " s
.. The Federal Government:is initiat-
>"'ing new surveys to look for-the virus--
*" in 30 major metropolitan areas and is
- .exploring’ the possibility of a nation--
- wide sampling of the entire’popula-
g ;-“o‘l.'\;'. v e e I 2R 8

SPFIV LABILERAMALNS &

.- A broadening ‘of the definition of .
" - AIDS last year, to-include neurologi--
_ cal symptoms, emaciation and cer-
* tain infections, could drive the ‘vol-
ume of AIDS cases reported by 1991
- -above the projections made in 1986, .
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'Ihe 1oll of sickness and death fn the,
next several years is apt to be stag--
gering in the most heavily afﬂicted

.communities.

In San Francnsco. Dr. Ruthérford

" said, ‘“‘the epidemic is having a huge .
.economic impact on the city, and it
.will have a huge demographic impact -

. as well, because a large percentageof -

the popuianon is going to die.”

- “Half the gay men in the city are in- - '
. fected and a majority of them will de-'

velop AIDS,” Dr. Rutherford said.
“That’s a big chunk out of the popula-f ;

- tion. It can’t be minimized.” .
By some estimates, Dr. Rutherford *

- said, 5 percent of the total population- b

- ‘-; o

in San Francisco is infected, an infec- ;
- tion rate equal to that of the most se- . !

verely afflicted cities of Africa. -
“Top Cause of Deathin Young
" New York City is facing an equally

- daunting outlook, with no indication .
- that any relief is in sight, according to

. Dr. Stephen C. Joseph, the city’s Com- =
- missioner of Health. New York City

has already found that far -more *

deaths from AIDS .are occurring -

among drug addscts than the official
figures suggest, possibly two and a -
half times as:many, making addicts
the chief victims of AIDS in the city,:
with gay men shppmg to second
place.

of death in New York among men 25

to 44 years old-and women 25 to 34. - i
. More than 13,000 cases of AIDS havo\ '

Wo b e A A AL !

PRECT

been reported in the cnty since 1981
' but by the end of 1991, according to
Dr. Joseph, the cumulative total may
exceed 50,000 under the expanded
definition of AIDS.. - -
. New York City will have enormous
need for more- hospital beds in both
municipal and -private 'institutions.
The city now uses about 1,200 of its

AIDS is already the’ Ieading cause :

25,000 public and ' private hospital -

"beds for AIDS patients. But by 1991,

Dr. Joseph said, they will will need

more than’ 3000 beds. Nursing beds
. will be even more scarce. :

Tripling of Costs

‘ The annual costs of treating people -

with AIDS in New York City will -

probably triple over the next three
. years, from about $385 million today

.. to more than §1 -billion annually by -

“1991. “The impact of AIDS on our citi-
zens, our hospitals and our cities will
--be beyond that-of any modern public.
health crisis,”. Dr.. Joseph told a re-
- cent conference ’

But pationwide, the impact wnll not’’

appear ‘large, according to an analy-
- sis of.several cost studies by David E.

Bloom,’ prolessor of economics at Co-

. lumbia “University,« and - Geoffrey -

" Carliner, - executive director of the

National Bureau of Economic Re-

search. -

In the Feb, 5 issue ot Sclence maga- _
zine, they said that the lifetime cost of .

- medical care-for the 270,000 cases

projected for the decade 1981 t0’1991- ;
. is-not_apt, to' exceed $22 billion. **By - *
* the early 1990’s patients with AIDS:-
“will constitute a“dramatically higher
- -butnonetheless small fraction of total . .

.- deaths in the United States." the arti-
“cle said. *“Compared to total spending

e ay v steh ara s....r, ......... o -~

on medical ¢are, orideaths from all
illnesses, the national impact of AIDS"
~ inthe early 1990°s will be srnall“’ =

A

Invasion -
Of the V1rus

thie the number of people sick
with AIDS will continue to soar, the
. previous wildfire 'spread of the virus

“appears to have slowed and shifted

“its, targets, changing the face of the

., epidemic. Whereas the epidemic in-

“its- early. years primarily afflicted
middle-class white gay men, it is now

A condom ad'vert‘isement on the back of an electric bus in San Francisco.’

- spreading more rapidly among poor -

blacks and Hispanics in the ghettoes
.of a few. major’ cities, particularly
‘among drug addici.s and their sexual

ers.
“The severity of\the epidemic is .

.catastrophic in the rale homosexual

-population“and also ‘among ‘intrave--

.nous drug users.in the inner city,”
“*said Dr. Anthony Fauci, director of

. the National Institute of Allergy and

Infectious Diseases. “But what's en-.

- couraging ‘is that we’ are not seeing

,any significant ‘spread-into- the gen-"
“eral population.-It's likely that after .

1991 we'll start to sée a plateauing of °

‘cases and then a decrease, because
the infection rate is already down.”

. Dr. David Axelrod Commissioner.
ealth .

- Feared invasion
into the general .

. populatlon hasn t
happened

_President’s AIDS Commission in
‘December that the AIDS epidemic in
New York appeared to have reached
“a plateau with respect to the num-
bers of new cases being reported P at

_roughly 300 per month.

Estimate Essentially Flat

The Federal Government’s off|c1al
estimate of the number of Americans

" infected with the AIDS virus has re-
mained essentially flat for the last

* year and a half. In June 1986, the Cen-

."ters for Disease Control estimated
that 1 million to 1.5 mijllion Amer-
-~ icans, the vast’ ma)ority of them gay
. men or intravenous drug users, were
' infected.
In a report to the White House Nov.
30, 1987, the centers refined this esti-
;. mate, to 945,000 to 1,400,000, a slight
“ decrease even though the virus had
presumably been spreading since the

., previous  estimate. Projections - by.

«''various mathematical models have
Mranged from a low of 276,000 Amer-
.-lcans infected to a high of 1,750,000.

" The New York Times/?
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" The_AIDS epidemic, many experis
say, can be understood only as a
‘.series of subepidemics, each pro-
gressing with its own dynamic.

In gay men, the virus spread rap-:

~ idly pefore most people realized the

. danger, infecting half or more of sex-
" ually active gay men surveyed in
« “cities like New York, San Franclsco,

_Philadelphia and Denver.
" But now there are signs that the

‘'rate of new infections in many. gay

groups has declined. In one group of

~ 350 men in San Francisco, the rate of

new infestions per year peaked at 21

-t percent of the group in 1982 and feil to

--a single new mfection m 1986 and m ‘

1987 ' i
“AIDS may )uii half of the homo-

-, sexual . men in  America’s biggest

H
H

i cities,” said Dr. Moss, the epidemiolo- .

| gist at San Francisco General Hospi-
-1 tal..**But the epidemic in gay men is’
g basically over in San Francisco.!’ -

ln Drug Users, Fast Spread

“In contrast, the epidemic spread of
the virus in intravenous drug users
continues at a high rate. In New York’

. . City, where new infections have re-
- cently. been occurring. in surveyed

gay men at the rate of only 1 percent-""
. a year, they have struck drug addicts_
- at a rate of 7 to 8 percent a year, ag-

- cording to state health officials. - -

.~ The epidemic in drug users has re--.~
) mamed highest in New York. City,
¢ “"northern New - Jersey ‘and ‘Puerto .:
. _ Rico, with an infection rate of 50 to 65 .
.. percent of various groups of drug ad- " -

dicts, and in cities' with' close geo-
; “graphic or cultural ties with these
:centers, Moderately high rates of in-

“‘fection have been found in small
groups- tested in such cities- as Hart- -

ford, Conn., more than 40 percent;

" and." Baltimore, ‘30 - percent.But’ in":
-most areas.of the country, the rates
,»Lamong addicts are below 5 percent. .

‘ Once the virus becomes prevalent’

. -~in a group of intravenous drug users, .
. it appears to spread rapidly through

" the ‘sharing .of needles. ‘But the in- "~

* fected drug addicts appear to be less

- . mobile than many of the infected gay

i, ‘men and thus slower to. spread the A

virus to distant cities.

,'vFor Most
vt.Risk Is Shght E s

Heterdsexuai spread of the virus

= has thus far been confined: largely to

. the sex partners of people who got the.

- disease some other way: through:
..-needle sharing; through receiving in-
- fected blood ‘products before the.

~_;canaemfected. T B, T

- spring of 1985, when the blood supply
‘was safeguarded or through homo- :
‘sexual intercourse. Three small stud-_ -
‘iés in New 'York'and San Francisco. -

found that 40 to 60 percent of the sex .

. partners of infected addicts became .

infected, and 18 other studies of the

- heterosexual partners of a.variety of
-2 other infected individuals found that 0

+t0-58 percent of the sex partners.be-. -

D '.\
Y o ™ ru\},[“,
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- The New Yop: Times/Peter Yates
Dr. June Osborn .
Dean of the school of | public health at the
University of Michigan
“The trends are awful. In the 25- to
45-year age group, everybody is .

_ going to know somebody suffering
from AIDS L

- ‘But there'is httle evidence yet that
the virus has been spread from one
non-drug-using heterosexual to an-
other through® sexual “intercourse.
Thus. far, ‘the "Centers for . Disease
Control says, thé prevalence of infec-

“tion in heterosexually active people

- with no known risk factor for AIDS in-
. either parmer is "very low on a na-
tional basis.”

. .The broad-scale screenlng tests
‘given to blood donors'and applicants
for military service have ‘thus far
been reassuring. The. rates of infec-
tion among first-time blood donors
and applicants for military service
_have remained stable for two years,
at a fraction-of 1: percent, indicating -
that the virus has probably not yet

moved rapidly into the general popu- <
; _iation. g

Condom Campaign J ustiﬁed

Perhaps the- earliest indication .of
heterosexual spread would be seen at
vénereal disease clinics, which. typi-

. ‘cally treat the most sexually: active

‘individuals in a community, who are
the most likely to become infected

_ with the AIDS virus. Nine surveys at -
zsuch ciinics in six- mﬂgr cities found

o B SR S e
p‘uﬂ‘

; ; '
that only 0.0 2.6 percent of the hetero-
sexuals-were infected with the AIDS
virus, as against 35 to 55 percent of
the homosexuals attendmg the same

- clinics:

Still, officials warn that the poten-
tial for heterosexual spread of the
virus remains, amply justifying cam-
paigns to -encourage condom use
among those with multiple sex part-
ners. Although homosexual men are
by far the largest group of AIDS vic-

ims in the United States, morethana =~
uarter of the victims are heterosex- -

uals, of whom the largest group is
drug addicts. ‘These’ individuals did

d * not acquire the disease heterosexual- -
. ly. But once infected, they are capa-
- ‘ble of passing it on to their sex part-

“ners, who if they are women ¢an pass

it on to the babies they bear.

In recent testimony to.the Presi-
dent’s AIDS Commission, Dr. Sheldon
Landesman, 'director of the AIDS
Study Group at the State University

" of New York’s Health Science Center
- .in Brooklyn, estimated that the pool

of infected heterosexuals probably
exceeds a quarter million people. He
said “this is a large pool’* of infected
heterosexuals ‘‘no matter h ‘how you
look at it.”

‘“The impact of this population on
" future generations of women and chil-

“dren is )ust stamng to be felt,” he

added.
A Worrisome Estimate

Although there is’ hme hard evi-
dence that the virus is being spread--

among heterosexuals who have had .

no contact with drug addicts or other
risk groups, the Centers for Disease
Control has made a very rough esti-
mate on  statistical grounds that
about. 30,000 heterosexuals without
specific admitted or known risks may
already be infected with the AIDS
virus.

While they comprise a minute per-
centage of
tion, and are almost certainly concen-
trated in regions where drug addic-
tion is common, these people are a
potentially worrisome source of new

Iinfections.

Experts are 'split on how far the
virus-will spread among heterosex-
uals and on whether the epidemic will
become seif-sustaining in the hetero-
sexual population.” But nearly all-
agree that any invasion of the hetero-
s;axual population will be relatively

slow. - .

“AIDS has caused a real fire in the
drug community and the gay com-

munity,” said Polly Thomas, who di- -

rects AIDS surveillance for the New
York - City Health Department.
“When that fire burns out, it’s. not
going away. But it’s not going to ex-
plode in any other commumty in the
same Way s
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woﬁéinbf Virus Is Murky,

But Slgns Pomt to Africa.

The ev1dence is gettmg
stronger that the AIDS virus first
‘simmered in Africa before it ex-

' 'ploded into a worldwide epidem,;c.

. But whether the AIDS virus is a .
relatwely recent’ mutation or an .-
. ancient germ tha{ has resided in.

.some humians for tens of thou-
sands of years is a mystery.

None of the evidence is conclu-

sive. But most experts who have

. 'speculated on the origins of AIDS -

have focused on Central Africa as
.the likely. incubator of the. virus.
No leading expert has mentioned

any other continent as the likely - -

. origin, although some have ques-

. tioned the evidence about Africa
.or suggested that the full explana-
tion will never be known.

for-treatments and vaccines, .or

- lessons on how to curb future epi-

demics. . . . ,
Flrst Known lnfection. 1959
Scientists who support the Af-
rican hypothesis rely primarily
on the fact that several other vi-
ruses that infect monkeys or

humans in Africa are'closely re-

lated to the AIDS virus;, HIV-1,

making it likely that the whole -

- family "of viruses may have

- evolved on the same continent.
Many also note that the earliest -
well-documented evidence of in-.

_ fection with the virus was found in

Africa, ina blood sample taken’in -

Zaire in 1959.

If Central Africa is the home of
the virus, nobody knows how long

it has been there or whether it
came there from someplace else.

virus is a relatjvely recent muta-
tion from some related human or
animal virus in Africa. .

Other theorists believe the
_virus has existed in isolated vil-
- lages for decades, -centuries, or
- even for the entire history of the
human race. They suspect that so-
-cial changes, such as the migra-
_tion from rural areas -into the

5

cities and an increase in sexual .

contacts may have allowed the

in the 1970’s. Then, with the in-

tation, its spread around the

world was virtually guaranteed.
How and when the virus first

entered the United States is not

" known. it could have been intro-

duced more than once, until a self-

Some theorists suggest that the °

- wider transmission of the virus,

Scientists say that better knowl- - Which apparently began to spread

- edge of the history of the virus.

+ might provide clues in the search creased ease of modern transpor-

sustaining chain of person- to-per-

son infection "was. established.
Evidence suggests that the initial
infections of the current epidemic

- began some time in the early or

mid-1970’s. The virus invaded the
homosexual population at a time

when promiscuity was a symbol

of liberation for many gay men
-and mobility was easy, allowmg
lls explosive spread
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Trackmg AIDS Through World Smce 81

Since AIDS was recognwed as a disease in the -
‘United States in 1981, it has appeared in three-quar-""
ters of the world’s countries. ‘about 160 nations in all,-
-according to the World Health Organization. - 7

* " Dr. Jonathan Mann, director of the special pro--

gram on AIDS for the specialized United ‘Nations *

+ . agency, recently estimated that 150,000 cases of Ale
- had occurred sofar around the world. - - -

The largest number of cases are believed to have
occurred in Africa, although the disease is often un-

recognized or unreported. there. The United States, . - '

which has a vigorous surveillance system, has re-
ported more than 50,000 cases. about a/ third of the
world'’s esumated total. " © - .. .

Cases Appearlng in Asle

The disease has established significant beach-
heads in Europe and in Latin America, from each of .

which more than 8,000 cases had been reported by the -

end of last year. But it has barely begun to appear in -
Asia, which had reported little more than 200 cases by
the end of 1987. Although some Asian countries may -
not be recognizing or reporting 'all their cases, Dr. .
Mann-said, It seems clear the virus has only entered
the Asian population relatively recently.” °

" The worldwide toll is expected to climb rapidly.
Dr. Mann predicted that there would be 150,000 new
- cases in 1988 alone, bringing the world total to 300,000
. sesbytheendoftheyear. T g P

“ivirus. ©

The plcture could get even gloomner The World

‘Health Organization estimates that 5 million to 10 mil-
‘lion people .around the world are infected with the" .
‘AIDS virus, which generally brings on acquired im-
mune deficiency syndrome itself several years after
.infection. 'If that estimate is accurate, W.H.O. says,

new cases of AIDS will emerge
rs in people already carrying the

.500,000 to 3 milli
over the next ﬁve y

' Patterns ol lnfectlon and Dlsease

_ Three broad pattérns of infection and disease .
have been distinguished around the world. In' North

. America, Europe, Australia and New Zealand, the

. virus has been present for several years and has pri--

. marily infected homosexual men, who were ‘infected

sexually, and intravenous drug users, who ‘were in-
« fected through the. sharmg of needles. ,,

In Africa and Haiti,
present for some time, but the major mode of trans-
. mission appears to be heterosexual intercourse.

In parts of Africa the virus is still spreading
through contaminated transfusions, since screenmg of
blood donations is not yet universal.

-In Asia, where the virus is. still relauvely rare
many infections have resulted from past exposure to

-contaminated biood products from industrial coun-

tries or sexual intercourse With infected foreigners.

the virus has also been-

Estimated
number
inU.S.

Bisexual men and men with
highly-infrequent homosexual 2
contacts.’

heterosexuals born in Haiti and >
Central Afﬂca. transfuslon re- -

Estimated
number
infected

Proportion
infected
with AIDS
virus

10,000
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AT LEAST 9 BEING TESTED '
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: More Than 3 000 Pataents Are |

AIDS Confrontxng =

e Epidemic - c oy
econd of four arttcles Z o
drugs that either attack the AIDS virusA‘ -
or stimulate the body’s lmmune sys-'
tem to attaék the virus, ==t e- :
Howeven much of the drug testmg xs
at very early ‘stages in'relatively few -

‘| patients.”For ' the “foreseeable -future,

AZT, azidothymidine,: the only drug.

prolonging the lives of victims_of ac- - _

qunred immune deficiency syndrome,

that”has ‘already: proven effective in- -~

« |is expected to remain the chief: treat-
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By PHILIP M. BOFFEY
Special to The New York Times

sluggish start that provoked criticism.

»In recent-months, the Federal Gov-
“jernment -has screened thousands of’
-ichemical compounds in the laboratory

against the AIDS virus, has established
“ {new’-drug development and testing
" |units at major medical centers and has
pushed several potential AIDS drugs
imo clinicaltrials inhumans. .~ *

(YT

‘'WASHINGTON, Feb. 14 — After 5
and bitter disputes, Federal ‘and pri- 4

* |vate efforts to develop new drug treaf-
ments for A]DS are accelerating. - -

|to determine if: they look effective.

. The newly accelerated drug-develop-'

: ment ‘activity comes after a year of set-
backs,‘start-up problems and delays as
‘'|private companies “slowly ‘'mobilized

and the Government struggled to or-

' |8anize a network of drug testing units
->|at 36 medical centers around the coun-
- |try. The sluggish start provoked .a

chorus of criticism from desperate pa-
tients and their advocates who sought
prompt aceess to a wide variety of ex-
perimental drugs even, though health

- | offictals insisted that few showed genu-
' ine promise and some were dangerous.

The recent surge in activity has not

quelled the criticism. “Drug research

Continued on Page Al4, Column’l-

“:At least’ eight drugs that attack ftheb s

2 | ~ e = 2 2 g & e 1 .

+ |AIDS ‘virus:and’ one:drug.that boosts =
the immune system are now being.test--

‘led, either ‘alope or in combination with-
‘jother ‘drugs,~in trials:. involvmg more -
:>Ithan 3,000 - patients  at'fthe Govem-
Iment’s’'network of testing centers.: An-_
‘lothér three drugs are éxpected to enter-
>{human -trials-in thes.n

ear future, ang{ -

negouauons fpra - N q \Nes

“’At.the’same time, drug compam&s . e 2
9.45-%

Ty

p

TR

| W
o

“lare sponsoring, on their own, at least 15, +.- -
.‘controlledtrials of experimental. AIDS
treatments-that could enroll more ;han

2&00patlentslnall g
%€+ Many With AIDS Virus "5 0y
J#*The .drlig ‘developers are racing’to - ..
‘\find: treatments that will benefit thou-.~
[sands of, AID§ victims and a million.or:~
more ‘people-infected with ‘the- AlDS- -
virus“who ‘have not'yet become.sick..,. ’
Thus far,'more than 52,000 people in thei, i
(United .States have"contracted Al S, e :
|and some 29,000 are‘already dead:” .

.'r “The Food and'Drug* Administ}-atlon b
has now approved more “than"100 Gov- - M
lernment; and’ industry;; studies—-if." . °
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Research to Find Drugs for Treating AIDS

Is Intensifiec

i

trials. That’s not very many.”

. selves without any guidance or proof of

* made, there’s no question about it. The
- situation is very much improved over 2

" for morg progress.’” * ™.

‘pies aren’t being tested.””

.for AIDS Research. “We have tens of

. mission expressed concern in Decem-
ber that, after eight years of the epi-

. ‘investigate the lack of new drugs tc
- treat AIDS patients.” It will hold a

. genetics department at the Albert Ein-
- stein College of Medicine in New York
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is.going at a maddeningly.slow pace,”
said Dr. Barry Gingell, director of
medical information for the Gay Men’s
Health Crisis in New York. “Right now
at least 10 to 20 drugs show promising
results elsewhere in the world or in the
laboratory, but many potential thera-

“Drug development has been very
slow,** said Dr. -Mathilde Krim, found-
ing chair of the American Foundatior

thousands of people sick with termina’
disease in this country, and only 2,90(
of them are in Government clinical

Some Patients -
Skirt System -

Dr. Krim said that the delays in
beginning drug trials- have - forced
many patients to *“go around the sys-
tem” and administer drugs to. them-

effectiveness' and safety. ‘““Thousands
of people are taking different things,
from macrobiotic diets to poisonous

- drugs, without knowing if it does any|

good,” she said. “'It's a very dangerous
thingtodo.” ° - E
Even President Reagan’s AIDS com-

demic, ‘‘there are so few drug thera-
pies available for AIDS.” In its prelimi-
nary report, the commission said that
it “has decided to move immediately to

three-day hearing on drug develop
ment and other issues in New. York
Citylater thisweek. -~ =

Dr. Frank Lilly, chairman of the

who will chair the hearings, said that
drug development. efforts got off to a
“very slow, very painful”.start. But
now, ‘he said, - “Progress ‘has been

year: ago, although there is still room
Some*physicians and scientists” be~
lieve “strongly that* the "Government
should move more rapidly to test 8
wider variety of drugs in as many peo-
ple infected with the AIDS virus as pos-
sible; *‘I think we know enough at this

coordinated manner to see if we car

stem this tide,’ said Dr. Michae!
Lange, an AIDS . investigator at St
Luke’s-Rooseveit Medical Center ir
New York City. - o T

". " I’s Not That Easy

Dr. Anthony Fauci, director of the '
National Institute of Allergy and Infec!
tious Diseases, deplored the ‘“‘misper:
ception’ that “if we're not testing .
every conceivable drug in a trial, we’re
falling short of our responsibility.” All
too often, he said, some scientist in Eu- -
rope will throw a chemical into a test
tube and report that it inhibits the
AIDS virus, or some doctor will report
that a patient got better after treat-
ment. Soon, he said, ‘“Everybody in

| New York and San Francisco is saying .
| ‘Why aren’t you studying this?

ou-
sands of people are dying in the streets,’ -

‘| and this at least offers some hope. Why
- | sottry ; m S

it?l "

But “it’s not that easy,” Dr. Fauci
said, because when :‘“scientifically,
qualified” people look closely at such -
claims, typically “there are no data.”:
The Government has been reluctant to
commit the nation’s limited supply of
clinical investigators to testing a series
of dubious drugs, Dr. Fauci said. ‘“‘Most
of tl(\je time it is not worth going. for-
ward.” . .

Initial Focus ‘
Wason AZT .

‘The National Institute of Allergy and
Infectious Diseases, which operates
the Federal testing network, focused
initially on expanding the testing of
AZT. Federal officials argued: that it
made sense to rapidly expand knowl-
edge of the only known effective drug
before investigating others that looked
far less promising. However, even
many of the AZT trials that have al-
ready been started by the Government
have been sluggish in enrolling pa-
tients. And critics note that AZT is so
toxic that many ill patients cannot take
it. They fault the Government for not
moving more quickly with other drugs.

These criticisms are considered un-
fair by Federal health officials, who
contend that they have moved with un-
usual speed to establish from scratch a
complex testing network- capable of
producing reliable test data. Much of
the criticism would dissipate, officials
say, if people understood the full scope
of the program. -

point’ to try various drugs in a ver)
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" Over the past year, the Federal gov-
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Drug and
Manufacturer

HEM Researchy
‘Du Pont B

Dexira’n sulfate

Ueno Fine Chemicals

Foscamet
A.B. Astra

Interferon alpha -

Burroughs .. .

offmann-L.a Roche,

' Schering-Plough

Rlbavlrlﬁ AL
ICN Pharmaceutlcals

£

¢ Immunity stimulant "

.

18

Immunity stimulant,
- possibly antiviral

Antiviral

: 1;Anltiyiral 3

'A‘ntiviral

anq antiviral

Federal
Priority

Ay

Medium

High

Status

Company-sponsored frial still enrolling
patients; Federal study of dosage Ievels due to.
start shortly. °

Long used safely as an anticoagulant.
Company-sponsored study of dosages under
-way and Federal trial under development.

Federal study of effective doses now enrolling ‘
-patients. Chmcal studles in Europe neanng

French results mconclusive Federal
Government negotlatmg with manufacturer for
new trial. -

; Company-sponsored trials show benéfit

"against Kaposi's sarcoma. Federal trials in
combination with AZT under way.

'Compan'y-sponsored clinical trials flawed and

-inconclusive. Federal tnals about to start.:
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. ’ o National Institute of Allergy and Infectious Diseases
Dr. Anthony Fauci, right, director of the National test result. Dr. Fauci deplored the “misperception”
Institute of Allergy and Infectious Diseases, and a  that “if we’re not testing every conceivable drug in a
colleague, Dr. H. Clifford Lane, looking at an AIDS trial we're falling short of our responsibility.”

PEBEESEY

ernment has greatly increased its ca-
pacity to screen drugs in the laborato-
ry. The National Cancer Institute is di-
recting a new program in which cells in
the laboratory are infected with the
' AIDS virus and chemicals are added to
see their effects. The system has al-
ready screened thousands of drugs at a
rate that will exceed 10,000 a year, ac-
cording to Dr. Bruce A. Chabner, direc-
tor of institute’s division of cancer
treatment. A few promising candidates
‘have emerged, but these are far from
ready for trial inhumans. = - '

- - The-Government has also organized
-18 cooperative drug discovery groups,
involving researchers from academic,

industry, and‘ Government centers, |

that will seek to design new compounds
against the AIDS virus based on the
improving intricate knowledge of the

virus. Most of the early drug work sim- |;

ply examined compounds that were al-
ready available, such ‘as- AZT. But )
—— e =t s : .

"'some feel that the design of drugs to at-
itack known vulnerable points in the life
.cycle of the virus holds the greatest
long term promise. ‘“‘Whether we can
‘do a lot better than AZT by random
screening is an open question,” said
Dr. David Baltimore, a Nobel Prize-
-winning molecular biologist. “We may
‘have to look for more rational drug
development.” - ‘

- " In one pioneering approach, reported
in. December, scientists used genetic
engineering techniques to: synthesize

copies of a protein, CD-4, that was able;
in the laboratory, to sop-up the AIDS
virus like a sponge, However, an
.potential clinical - applications. are
years away. - o " o
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25 Clinical Trials Expanded -~ - .
i~ The:Government has recently ex-
panded its human clinical trials oﬂ
drugs that show potential in the labora
tory or in animals. The National Insti-
= tute of Allergy and Infectious Diseases
¢ _initially concentrated on testing AZT in
i different categories of patients and in
i ~combination with other drugs at 19
i+ Aids Treatment Evaluation Units at
. .major “medical - centers. ‘In recent
¢ months it has meshed another 17 clini-
! cal research ‘teams into the network
and has .pushed several more drugs
! - into at least small-scale trials. ;
..*- -The network has begun testing, eil
=" ther alone or in combination, the antivi;
ral drugs DDC, or dideooxycytidine.
- “which was developed hy the Federal
;" Government and licensed to Hoffmann:
-...La Roche Inc. of Nutley, N.J.; Foscar-:
#- net, made by A.B. Astra of Sweden;
¥+ AL-721,-made by Ethigen Corporation .
.+ of Los Angeles; alpha interferon, made
¢ . by -Burroughs Wellcome, Hoffman-La
+-:Roche- and Schering-Plough ‘Corpora-
. “ition of Madison, N.J.; gamma interfer-
i7.on, made by Genentech Inc. of San
" Francisco; acyclovir, made by Bur:
+ . roughs Wellcome, and tumor'necrosié.
© :factor, made by Genentech. ™~
7. It will soon test the antivirals ribavi- -
. rin, made by ICN Pharmaceuticals of '
.. Costa Mesa, Calif.; ampligen, made by. -
" HEM Resea of Philadelphia and
i. E. L. duPont de Nemours and Company
5. of Wilmington, Del., and granulocyte-
-, macrophage colony stimulating factor, .
- made by the Genetics Institute of Cam- -
bridge, Mass., Immunex Corporation of -
- Seattle, Sandoz, Pharmaceuticals Cor-
< poration of East Harover, N.J., and —
+ Schering-Plough. The Government. is’
- negotiating with Rhone-Poulenc Phar-
. ‘maceuticals of Monmouth Junction,

T t 2 @

“ranked high in priority are not.¢onsid-
_ered particularly promising by many

- investigators. ““Most of the agents de-
" serve testing based on what’s been re-

ported, but the testing will-be".done

--without any- senise of enthusiasn that

they’ll prove extremely active,s said
. Dr. Paul Volberding, a top AID§*inves-
tigator at 'San Francisco-Generdl Hos-
“pital, who is a member of the Féderal
¢ rating ‘committee. *The big preblem
“now"is the lack of any very €xciting
‘compounds after AZT."} ..o
7 Caused Pains ln,Feetm’?_.'. i
“A ‘number. of things thataf§ not
likely to be useful are going inte early
testing,” said Dr. Roy Widdus, Tarmer|
coordinator of AIDS activities™®t the:
"National Academy: of Sciences, whe
- has just joined the staff of the*World
Health Organization. “‘There’s a pau
city of things that are worth testing,”’ '
- “AZT is still overwhelmingly. the
most effective drug,’-said Dr. Fduci-

“"“There isn't anything-approaching it"

except maybe DDC.” Aithough DDC
proved too toxic in its initial humar
_trials, causing’ disabling pains in the
feet, investigators reported last month
that alternating AZT and DDC on 2
"weekly basis reduced the to]);jci of
_each drug, offering hope that DDC-can
beused in effective treatments..., . ¢
~ Among the other drugs, the ene that!
most excites Dr. Fauci is interferon
alpha, a drug that has received rela-
tively little public attention as an AIDS "
treatment. Under certain circum-:
“stances, Dr, Fauci said, he woujd actu-
‘ally prefer treatment with interferon.
. alpha to treatment with AZT. Thu, if.

“N.J.,totest the antiviral HPA-23.* . | S ,
Among the immunity stimulants, it is the National Institutes'of Health,

. already testing interleukin-2, made by
.- Cetus of Emoryville, Calif., Hoffmann.
''La Roche and Immunex, and is negoti-
, 'ating with Newport Pharmaceuticals

-~ 0f Newport Beach, Calif.,, to test iso- ‘

. prinosine. In some cases, industry is al-

i.-ready sponsoring human trials of the "

: same compgunds. o B
*Final Authority
Is Transferred

The decision on which drugs to test .

had been made until recently by Dr,
_Fauci, who relied heavily on the recom-
mendations of a 19-member committee
composed of top scientists' from the
Government and the medical centers
that do the testing. The committee re-
views the scientific evidence available
on the candidate drugs and assigns a
high, medium, or low priority for test

ing, or advises against testing at alk. °
Two months ago, the final authority for -
approving clinical trials was 'trans-, -
ferred from Dr. Fauci to committees -

The rating committee's expert judg-
ments often conflict with the rumors of
a drug’'s effectiveness circulating
among AIDS patients or generated by
press coverage. Thus, Hpi-za, the drug

' that Rock Hudson flew to Paris to ob-
tain in a vain attempt to save his life,
was rated only a medium priority by

' the committee. AL-721 and Imuthiol,
two drugs that are highly popular on

_the underground market, were rated
low priority, as was Peptide T, made by

Peninsula Laboratories of Belmont,

Calif., a drug that has received wide at-

tention in the press. - T .

As the clamor for new treatments

/| has mounted and many AIDS patients

have resorted to drugs obtained on the
underground market, officials have re-
lented from their priority ratings and
begun human testing of AL-721, a sub,
stance that is highly popular with pa;
tients because it is easy to take, seem
ingly nontoxic, and can be made al
home from widely available recipes:
Few if any officials expect the sub-

ohe were infected with the AIDS virus
and his only major clinical %ilfjient.
were Kaposi’s sarcoma, a cancer, Dr.
Fauci said that he would seektréat-
ment with ‘interferon alpha alone be-.
cause it has been shown effeftivé, in
reducing Kaposi’'s in some “,e.prri-_
ments and is far less toxic than'AZT.
But if he had another opportunistic.in-.
fection ‘as well as Kaposi’s, he wpnld:
take a combination of AZT and ‘inter-’
feron. And-if he had AIDS  without
Kaposi’s, he would take only A.Z,“l:, he
said. o .

The task of designing new. com-
pounds is intrinsically difficult because
medical science has had few succgsses

|in finding drugs that are effective

against viruses, in contrast to the yast
array of pharmaceuticals that attack
bacteria, parasites, funguses and other
microbes. that infect humans. AZT is’
one of only seven antiviral drugs ofjthe
market. ' Lt e,

“The real problem is, where'd§you
get the ideas and where do you g;tl‘,meg
compounds from?”  said Dr. [Frank'
Young, commissioner of the Food and:
Drug Administration. “That’s_beef a.

stance to prove effective, but they con-
tend that a trial is needed because so
many people are using it.

major block. I feel the frustratign and
the terror. But the real hang-up’i$.the’
science. We're dealing with a digbglica

representing the»testing»centers anc “Even the drugs that have been |infectious agent.” £ STt n
e e ———— ] : 2 g PO alis t
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Special to The New York Times

WASHINGTON, Feb. 14 — Indi-

viduals who are infected with the
AIDS virus but are not yet sick -
face an ever-increasing risk that
they will develop symptoms of the
- diseaseastheyearsgoby. . -
Officially, the Federal Govern-
. ment estimates that 20 to 30 per-
.'cent of those infected with- the
virus will develop AIDS wnthin
five years.

But several sstudies of blood
samples from AIDS victims. re-
veal that the risk keeps rising in
-subsequent ‘years, with great
-variation among individuals. :

In one group of 155 homosexual
and bisexual men in San Fran-;
- ‘cisco whose date of infection is ap-

- proximately known, . scientists
found that very few developed
.~ AIDS in the first two years. But 5
. percent had developed AIDS after
three years, 10 percent by four
years, 15 percent by five years,

and 24 percent by six years.
After seven years and ‘four
months, 36 percent had -

progressed to AIDS. An additional

-40 percent had other 'signs or
symptoms of infection, such as
oral funguses, prolonged fever, or
severe weight loss. Only one.in
-five remained completely free of
symptoms.

Long-'l‘erm Questions

Scientists are unsure whether:
progression to disease in this
group reflects the general experi-
ence of-most people infected with
the virus. But other studies have
estimated that about 30 percent of
hemophiliacs. infected with the |
virus through contaminated blood

"plasma products .develop AIDS -
.. .within 6 years of infection, and
that about 25 percent of those who
‘received the virus through con---+
taminated blood transfusions de-.
- velop AIDS within five years.
. The big question is whether the:
percentage of infected mdnviduals

>

e

.. who become ill keeps rismg..qr.

. eventually tapers off. v
" “The final toll . is unknown"i,“:,
, said Dr. Anthony Fauci, direcfpr;,

"of the National Institute of Al
. lergy ‘and Infectiouse Diseases., .
. “Wiil virtually everyone who is in q
. fected develop full-fledged AID&

after 30 or 40 years? Or willit pla- :
teau at 35 to 40 percent?"”’ 0 AlA

Dr. Fauci recently told ‘thel
President’s AIDS Commissionw

7 that evidence from the Walterid
‘Reed Army Medical Center sug-«ts
- gests that 80 to 90 percent of all in;,
. fected

individuals experience.;
some level of deterioration. jn;
their immune systems over a few-y
years, suggesting that the vas{.

* majority of them *“will be ad-;»

versely affected by the virus ovea,,

time.”
Nobody has determmodu;

* whether infected individuals can;;:
" improve their chances of staying:e

healthy by abandoning the prag-

¢ tices -that may have infectsda

“‘them, such as sexual relationg, o5+

’ shanng need les with others whe::.

~are infected, or by eating particp: ;
larly nutritious foods, avoiding ias\ :

- tigue and stress, and doing everys .

* thing possible to-avoid additlonaL

lllness or infections. £ F

Many doctors recommend such
practices on the theory that any: |
additional germs or stresses nfay’
cause the AIDS virus, which re::"

- sides within the immune system,

to accelerate its lethal dest,rug-

* tion.

Large-scale studies are under
way-to determine whether AZT,
or azidothymidine, a drug that.- -
has already been shown to pro-

~long the survival of patients with

full-fledged AIDS, can also Sle- L
.- or prevent the the development 6f* -

3 AIDS in individuals' who are- m-v

fected but not yet sick. Otter'
drugs are also being mvestigated*"
for this purpose. . .
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