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These days the evaluation of prognostic parame-
ters often requires an interdisciplinary perspective,
without which it is no longer possible to assess
the results. The medical underwriter is especially
dependent on this, above all at a time when prob-
lems relating to AIDS are challenging our diagnos-
tic and prognostic thinking in an entirely new and
unprecedentedly complex way.

The significance of deviations from the norm in
clinical data has to be weighed and in every diagno-
stic or prognostic procedure it must be assumed
that the definitions of the concepts of sensitivity
and specificity, as well as of other related concepts
that will be dealt with in the following, are known.
This knowledge is of importance also because the
percentages used in connection with these concepts
are being mentioned in publications with increasing
frequency. It therefore seems appropriate to sum-
marize briefly what is meant by these concepts.

Sensitivity and specificity

The first concept is sensitivity, or positivity in
disease. This refers to the incidence of true-positive
results, 1. e. of test results which, in diseased subje-
cts, are positive at the appropriate confidence level.
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From the point of view of sensitivity, a test is a
good one if it always gives positive results when
applied to patients known to have the disease in
guestion.

The next concept is that of specificity, or negati-
vity in health. This refers to the incidence of true-
negative results, 1. e. of test results which, in heal-
thy subjects, are negative at the appropriate confi-
dence level. From the point of view of specificity,
therefore, a test is a good one if it always gives
negative results when applied to patients known
not to have the disease.

Which type of test is preferable, the most sensi-
tive or the most specific? Maximum sensitivity,
which values approaching 100%, is desirable in cli-
nical situations in which true-positive results are
needed, because the disease in question is a serious
one which should not be falsely diagnosed or be-
cause it is treatable. An example of such a situation
is that of phaeochromocytoma. The greatest possi-
ble sensitivity is required here, as the disease may
be fatal if missed but is curable if correctly diagno-
sed.

On the other hand maximum specificity, with
values approaching 100%, is preferable in clinical
situations in which true-negative results are nee-
ded, becuase the disease in question is serious and
is not treatable or curable. In this case knowledge
that the disease is absent is valuable both for the



patient and for society as a whole and false-positive
results may lead to serious psychological or other
harm.

An example of a disease that fits these criteria
is multiple sclerosis, which is considered to this
day to be serious and incurable and for which false-
positive diagnostic test results are highly undesira-
ble. The greatest possible specificity is therefore
sought, at the expense of sensitivity. Unfortunately
it is usually impossible to find a single test in which
the criteria of specificity and sensitivity are both
fulfilled at values approaching 100%.

Specificity can be improved and the problem of
false-positive test results considerably reduced by
repeated and additional testing. The refinement by

such means of screening test results in medicine

is a burning issue today particularly in connection
with HIV testing, in which there is a great deal
at stake both from the individual’s point of view
and as regards the interests of social medicine.

The field of tumour markers offers an example
of a test that fails to fulfil the criteria that would
make it suitable for use as a screening method.
The serum carcinoembryonic antigen(CEA), like
other tumour markers, unfortunately has both a
low sensitivity and a low specificity. That is why
the present test generation of tumour markers is
not suitable for use as a screening method or as
a routine laboratory test in insurance medicine for
the detection of malignant disease.

Prevalence and incidence

Two other concepts, namely prevalence and inci-
dence, are of importance in this connection. The
prevalence rate for a disease is understood epide-
miologically as the number of patients per popula-
tion of 100,000 who have the disease in question
at the time of the study.

The incidence rate, on the other hand, is the
number of patients per population of 100,000 who
contract the disease in a given year.

In the case of a chronic disease, the incidence
may be low while the prevalence is high. This is
explained by the fact that only a small percentage
of the population contracts the disease each year,
which leads to a low incidence. The prevalence rate,
on the other hand, is high because the disease is
chronic in nature and may last a lifetime. In an
acute or new disease, the indicence may be high
while the prevalence is quite low.

Predictive value

Finally, what is meant by the predictive value
of a test 7 It is defined as the percentage of positive
results that are true positives when a population
contained both healthy and diseased persons is tes-
ted. The predictive value of a positive test depends
on the prevalence of the disease ; in other words,
the test result has to be referred epidemiologically
to a particular population.

Predictive value is determined by three variab-
les:

—the incidence of false-positive results in subjects
without the disease ;

—the incidence of false-negative results in patients
with the disease ;

—the prevalence of the disease itself in the group
examined.

The predictive value of a test therefore results
from the complex interaction of these variables,
which have to be considered accordingly.

In the final analysis, these parameters together
make up the constituents of a reliable diagnosis,
which is in turn the basis for any reliable prognosis.
The critical assessment of test results is as impor-
tant in insurance medicine as it is in clinical medi-
cine. The medical history of the patient and his
family-insofar as this is evident from the informa-
tion provided in the attending physician’s report
or the medical certificates-should be carefully stu-
died, as should the results of the medical examina-
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tion ; in other words, the overall clinical picture
must always be taken into account.

HIV test methods : detection of antibodies

The detection of antibodies to the so-called AIDS
virus(HIV) is taken as proof of infection and of
the contagiousness of the infected person. The first
generation of test methods is based on the enzyme-
linked immunosorbent assay(ELISA). Use of the
ELISA may sometimes produce a false-positive or
a false-negative result, as can happen with other
antigens. A result is false-negative if an infected
person has no antibodies, or no free antibodies.
False-positive results are not uncommon with the
ELISA. The most frequent cause lies in the fact
that nonspecific antibody compounds tend to occur,
because when retroviruses bud off from the host
cell they take plasma membrane components with
them as a part of their, own envelope, so that even
the most highly purified preparations may still con-
tain cellular antigens against which a test person’s
serum may possess antibodies.

In view of the importance of a positive finding
for the person concerned, each positive ELISA re-
sult must be confirmed by a further assay. If the
ELISA result is again positive, another confirmatory
test is required, using the so-called immunoblot
or Western blot(WB) technique. The immunoblot
has the advantage over the ELISA or the immunof-
luorescence test that it shows against which of the
known virus antigens the serum is reacting. Only
if the immunoblot result is positive should the per-
son examined be informed, preferably by his or
her own family doctor. Any physician who informs
a person subjected toa screening test for AIDS that
the result of the test is positive without making
sure of the diagnosis by means of confirmatory tests
is guilty of professional misconduct.

Another confirmatory test is the immunofluores-
cence(IF) technique which appears, however, to
be less sensitive than the immunoblot. A more ela-
borate method is the sensitive radioimmunopreci-
pitation test(RIPA), which for this very reason is

used more often for experimental purposes.

Direct detection of the virus is very easy. The
success of a virus culture can usually be discerned
directly from the marked nature of the cytopatho-
genic effect ; positivity should, however, be confir-
med even here, e. g. by means of immunofluoresce-
nce. The direct method cannot be used, however,
for routine screening purposes, owing to the consi-
derable time and expense involved in growing the
virus cultures, and it is therefore used only for
scientific investigations.

HIV screening techniques

The ELISA is the screening test most frequently
used today. It is a technique for detecting the pre-
sence of HIV antibodies. It is based on the following
principle :

1. Highly purified and inactivated HIV antigen is
boned on to plastic pellets or microtiter plates
(solid phase).

2. This solid phase is brought together with serum
from a patient, so that any antibodies in the
serum can react with the HIV antigen.

3. The antibodies in the patient’s serum, which
are attached to the viral proteins, are than dete-
cted by means of an anti-antibody, which is lin-
ked to an enzyme. This is made possible by
the fact that the anti-antibodies attach themsel-
ves to the patient’s antibodies and a substrate
is changed by the enzyme in such a way that
a colour reaction develops and can be measured.

The terminology used, on the basis of three
years’ experience, for the evaluation of results of
anti-HIV detection tests, is as follows :

—ELISA 1x positive : evaluated as serum reaction
reactive(screening ELISA)
—ELISA 2x positive, i. e. in 2 consecutive tests ;

evaluated as serum reaction repeatedly reactive
(confirmatory ELISA)
—ELISA positive with confirmation of positive rea-



ction by Western blot and/or immunofluoresce-
nce : evaluated as serum reaction positive

In a comparative examination of the currently
available ELISA test kits for the detection of HIV
antibodies produced by 8 different manufacturers,
sensitivity was shown to be between 97.2 and 100%
and specificity between 70 and 100% . No test was
ideal.

Confirmatory HIV tests to eliminate false-posi-
tive results

The tests used most frequently today for confir-
matory purposes are the Western blot(WB) and
immunofluorescence (IF) tests.

As a confirmatory test following repeated reactive
enzyme immunoassays(ELISA), the Western blot
1s considered to be the test with the greatest speci-
ficity, namely over 99%, although the immunofluo-
rescence method, used as a confirmatory test, has
been shown to be similarly specific and sensitive.
Considering the implications of any positive result,
most laboratories conduct both tests for purposes
of confirmation.

The Western blot test shows up antibodies to
the individual HIV proteins, which are separated
by electrophoresis. If the virus-specific bands ap-
pear at the characteristic locations, the specificity
of the finding is proved beyond doubt.

Sensitivity, specificity and predictive value of
positive HIV antobody tests

Both the sensitivity and the specificity of the
current generation of enzyme immunoassays used
following a repeatedly reactive serum reaction
(ELISA 2 x positive) are in the region of 99%.

Depending on the prevalence of the HIV infec-
tion, the predictive value of a positive Western blot
result is between 99.75% and 99.99% . This means
that this percentage of persons with a positive test
result are indeed HIV carriers.

Questionable positive HIV findings

In the case of doubtful results(colour reaction
in the ELISA not clear, or certain bands in the
Western blot difficult to identify) an attempt must
be made to clarify the situation by testing other
serum specimens after an interval of between one
and several months. It is to be hoped that, on the
one hand, new anti-HIV tests produced by genetic
technology will achieve an even higher degree of
sensitivity and specificity and that, on the other
hand, future new test systems for the detection
of HIV antibodies will help to reduce the number
of questionable test results.

Significance of false-negative HIV test resulis

False-negative results occurr mainly owing to the
fact that the production of antibodies in newly infe-
cted persons is initially slow. It seems that, as a
rule, antibodies are detectible between 4 and 10
weeks after infection ; in exceptional cases, howe-
ver, this period can be as long as several months.
False-negative results not only pose a problem for
the blood transfusion services but also have an ef-
fect on insurance medicine.

Nonspecific lIaboratory AIDS testis

Laboratory tests to detect cellular immune defi-
ciency caused by AIDS have shown that, even in
the case of HIV carriers who have not yet develo-
ped symptoms of the disease, a change gradually
begins to take place at a later stage of the infection
in the ratio of T-helper lymphocytes(T4 or OKT4)
to T-suppressor lymphocytes(T8 or OKT8). False-
negative test results occur at a stage in the HIV
infection when no measurable T-cell damage has
taken place. Incidentally, false-positive test results
have arisen owing to T-cell changes in situations
that are not due to HIV(e. g. in the case of arthritis,
herpes simplex, mononucleosis and other viral in-
fections, as well as marihuana use). The number
of helper cells is normally roughly twice that of
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the suppressor cells, the quotient being approxima-
tely 1.75—2.00. In AIDS patients this T4/T8 quo-
tient is reduced to bellow 0.5.

This inverted ratio of T-helper to T-suppressor
cells is unfortunately not AIDS-specific ; on the co-
ntrary, the ratio alters in a number of other infec-
tions and diseases involving pathological changes
in the immune system as well as, for example, du-
ring immunosuppressive therapies.

Reports have been received from the USA that
the T-cell test, which is used in California for legal
reasons instead of the HIV test, has a sensitivity
of only about 60%, which means that only 60%
of asymptomatic HIV carriers are detected. From
this fact, as well as from the fact that the sepcificity
of the test is also unsatisfactory, it can be deducted
that a T-cell test is useless as a means of detecting
HIV carriers and is hence equally useless as far
as insurance medicine is concerned.

A new nonspecific AIDS test that is being marke-
ted in the USA is the beta-2 microglobulin analysis.
In the nonspecific “surrogate test” too-which, like
the T-cell test, is recommended for use instead
of a really desirable specific HIV test-false-positive
results occur for example in the case of malignant
tumours, autoimmune diseases, lymphomas, leu-
kaemia, multiple myeloma, systemic lupus erythe-
matodes, lymphoproliferative disorders and various
viral infections. Some aspects that are regarded
as being more favourable in this test than in the
T-cell test, however, are that there is no critical
time factor between the taking of the blood speci-
men and the laboratory analysis, that there are no
temperature problems during transportation to the
laboratory, that the beta-Z microgiobulin analysis
can be carried out in conjunction with a normal
laboratory blood analysis and, finally, that this form
of analysis is an early indicator of AIDS in its pre-
clinical stage.

To summarize, it can be said that nonspecific
surrogate tests, above all the T-cell test or the beta-
2 microglobulin analysis, are not desirable for me-
dical underwriting purposes owing to their low sen-

sitivity and low specificity.

New problems in HIV testing

One new problem in HIV testing arises irom the
fact that scientists have been able in the meantime
to isolate a virus designated as HTLV-4 or LAV
2-known today as HIV 2-which, like HIV 1(known
so far only as HIV), leads to AIDS in humans. HIV
2 1s p'revalent in West Africa and it is feared that
this, form of the virus is already to be found in
Europe and America also.

Where HIV 2 is the infecting virus-a circumsta-
nce that has been detected in Europe in only a
very few instances so far-the usual test methods
for detecting HIV 1 antibodies fail in 50% of cases.
The development of HIV 2-specific test systems
is thus presumably only a question of time.

Prospects for the further development if HIV
test systems

Unfortunately the results of none of the test sys-
tems developed to date allow any prediction as to
the fate to persons who test positive but are still
clinically healthy. In the further development of
diagnostic methods, another important question to
be answered in the future is whether a patient with
detected antibodies is to be classified as highly in-
fectious, as minimally infectious of possibly as not
infectious at all.

From the point of view of the medical underwri-
ter the most important diagnostic problem lies in
the early phase of infection, in which persons who
have been infected but are still seronegative cannot
be discovered by the currently applied tests(the
phase following infection which may last even for
several months). The problem of virus carriers wi-
thout seroconversion is also one that remains to
be solved.

It is hoped that the demand for a quick and easy,
highly sensitive and specific method of detecting
the presence of viruses or antibodies will be met
in the not too distant future.
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