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The ability to foresee the future is considered an attribute of 
the divine. According to the Judaic interpretation, this was the 
idea behind the “fruit of knowledge” – the apple – that God 
forbade Adam and Eve from eating. But the serpent proved to 
be more tempting, promising them: “For God doth know that 
in the day ye eat thereof, then your eyes shall be opened, 
and ye shall be as gods, knowing good and evil” (Genesis 3:5). 
This temptation is universal and timeless; the desire of people 
to discover their future has existed throughout history, as evi-
denced by the diverse techniques they have used in its pur-
suit – oracles, divination, sorcery and medicine. Excavations 
in Mesopotamia uncovered cuneiform texts in which anatomic 
findings in a sacrificed animal liver were interpreted to forecast
the future, including the future health condition of the person 
who provided the sacrificial sheep [Figure 1].

Western science is not without those temptations, but the 
need to justify their use by epidemiologic and biostatistic proof 
limits their use significantly. Screening can be defined as the
application of a test or procedure to asymptomatic, apparently 
well individuals, in order to separate those with a relatively 
high probability of having a given disease from those with a 
relatively low probability of having the disease (performing tests 
on individuals at high risk would be called diagnosis rather 
than screening).

The study on electroskin resistance of dermal-visceral zones 
published in this issue of IMAJ [1] represents such an attempt, 
and a rather daring one, as it seeks scientific support for a
technique that has never been used in western medical diag-
nostics. Yet, screening tests of all, kinds present many method-
ological and policy problems that in many instances cast them 
in the “twilight zone” of medical science.

One should keep in mind the inherent advantages of screen-
ing. The tests are relatively inexpensive, relatively deployable, 
prevention-oriented, they usually use cheaper, lower level tech-
nology, are usually performed by a more generalist personnel, 
and can be applied rapidly to large groups. However, one must 
not forget the inherent disadvantages: false negatives (increase 
in risky behavior), false positives (unnecessary anxiety, workup 
and treatment), diminishing returns when performed system-
atically (fewer new cases are diagnosed), increased demands for 
treatment facilities and increased service expectations (a sort of 
omnipotent treatment – a panacea), as well as several biases 
that render analysis more complicated. 

We must also not forget that in some cases even a true-pos-

itive screening test does not end in a clinical illness. Those cas-
es of inconsequential disease often receive excessive treatment 
and some true positives never even become symptomatic. What 
happens is that we start labelling people, i.e., calling those with 
risk factors “diseased.”

A classical study on this question demonstrated the long-
term results of screening for hypertension in steelworkers in 
Canada [2]. Workers diagnosed as hypertensives adopted a “sick” 
role. This led to a twofold increase in absenteeism, decreased 
satisfaction with both work and marriage and, in many cases, 
reduced income and less promotion. This effect also occurred 
in labelled but untreated workers!

In the 1960s, Wilson and Jungner [3] presented their criteria 
for population-based screening programs for the World Health 
Organization:
•   Screening for important health problems only
•   Screening for problems in which early diagnosis results in 

better prognosis
•   Sufficient availability of facilities for diagnosis and treat-

ment 
•   Problems in which a latent or early symptomatic stage is 

detectable
•   Presence of a valid screening test
•   Screening test is acceptable by target population
•   Considerable knowledge about natural course of disease
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Figure 1. Babylonian clay model of sheep’s liver used for 
divination, 1900-1800 BC.
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•   Clear decision strategy about further examination or treat-
ment

•   Calculation of cost and benefit analysis
•   Screening process should not be incidental but continuous. 

In other words, diseases that are rare, benign, rapidly evolv-
ing, hard to diagnose, hard to treat, undetected throughout la-
tency, obscure to medicine and without a scientifically accepted
and clear decision strategy for further examination or treatment, 
should not be screened, since the chance that the population 
at large will profit from the screening is small. There seems to
be no point in screening for diseases that are very common or 
very rare. When disease is unlikely to be present before the test 
(low pre-test probability), only a test with very high specificity
can establish its presence (such screening tests are very rare). 
Otherwise, most positive results will be errors (false positive), 
which can harm patients either by useless treatment or by “la-
belling.” Conversely, when disease is fairly likely to be present 
before a test (high pre-test probability), only a test with very 
high sensitivity can establish its absence (such screening tests 
are also rare). And, it follows, most negative results will be er-
rors (false negative), which can harm patients not getting the 
treatment they need. Another conclusion from Wilson and Jung-
ner’s criteria is that screening tests that are not scientifically
well established (sensitive, specific, etc.), not accepted by the
target population, not proven effective in a cost-benefit analysis
and not performed on a continuous basis, should not be used 
since their value is questionable.

But there’s another basic problem, by definition, in screen-
ing. Even in the rare cases that the test is valid and appropri-
ate, the disease may sometimes not behave as predicted. The 
famous example is screening for lung cancer. The U.S. Preven-
tive Services Task Force concluded that there is insufficient
evidence to recommend or oppose screening asymptomatic 
persons for lung cancer with low radiation dose computerized 
tomography, chest X-ray, sputum cytology or a combination of 
these tests. The Task Force found fair evidence that screening 
with low radiation dose CT, chest X-ray or sputum cytology can 
detect lung cancer at an earlier stage than lung cancer would 
be detected in an unscreened population; however, there was 
only poor evidence that any screening strategy for lung cancer 
decreases mortality. Because of the invasive nature of diagnos-
tic testing and the possibility of a high number of false-positive 
tests in certain populations, there is potential for significant
harm from screening [4]. 

Another example of problematic procedure is screening for 
colorectal cancer. A study of over 2,600 patients showed ex-
tremely low sensitivity (4.9%) of the in-office fecal occult blood
test done at the time of rectal examination. In other words, 
this approach missed 95% of significant abnormalities. This is
in marked contrast to the much higher detection rates seen for 
the recommended 3-card, take-home FOBT. Although the sensi-
tivities (44% for cancers, 24% for all abnormalities) may still ap-

pear somewhat low, it is important to keep in mind that fecal 
occult blood testing on a one-time basis has never been pur-
ported to be of great value [5]. The test derives its benefit from
a program of continuous screening over a number of years, 
which is why the guidelines explicitly state that if FOBT is the 
method chosen for screening it must be done every year [6]. 
Even minute changes in screening protocols can render them 
entirely useless; and if the test requires frequent repetitions, it 
will reduce population compliance significantly. Furthermore, if
follow-up of positive FOBT is inadequate, the whole procedure 
becomes an exercise in futility. In one study, approximately 30% 
of patients who were told they had a positive FOBT reported 
that this test was either followed with a repeat FOBT or no di-
agnostic workup (positive screening test should be followed by 
a definitive diagnostic test, not by re-screening or disregard)
[7]. Screening tests have meaning only in the sequence of 
screeningdiagnosistreatmentfollow-up. If done in isolation 
it is usually useless.

As we know, even those rather basic and logical criteria are 
very hard to follow. For screening to be successful, it requires 
high quality methodology, a high rate of participation and state-
of-the-art treatment for diseases detected. If screening fails to 
achieve any of these parameters, it will be less effective. If the 
screening methodology is not of the highest order, then the 
act of screening is an empty exercise for the population and 
eventually confidence in the program will decline, not to men-
tion the huge waste of money (another important parameter, 
but not discussed here). Another key reason for questioning the 
usefulness of tests is the interpretation of results that might be 
problematic, as the cutoff point between normal and abnormal 
values might be elusive even in valid tests and might vary sig-
nificantly between populations.

The electroskin resistance of dermal-visceral zones study by 
Zimlichman et al. [1] shows the highest sensitivity for cardio-
vascular illnesses and high sensitivity for respiratory, gastroin-
testinal and genitourinary disease. However, for a population in 
their sixties (as in their study), would the screening results sig-
nificantly alter the physician’s clinical decision-making? Would
we rule in any cardiac disease with a test that has 85% sen-
sitivity or rule it out for 52% specificity? Can we apply it to a
population with such a large pre-test probability of having a 
cardiovascular disease (ischemic heart disease, or congestive 
heart failure, or infectious disease, or hypertension, or vascular 
pathologies including thrombosis and vasculitis according to 
the study definitions)?

I believe that until further information is gathered, and more 
specific and sensitive definitions for diagnosing specific dis-
eases are tested, proven and validated – such tools will merely 
become gadgets for lavish executive screening programs. In my 
opinion, the major problem with medical screening is not a 
lack of tools but a problem of policy. When we screen, instead 
of implementing a public health system-based approach we rely 
on a market-based approach. Most screening is opportunistic, 
i.e., it depends on a coincidence of interest and encounters. 
The lack of population registers or reminder systems means FOBT = fecal occult blood testing
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that most adults are not screened on a regular basis. This in-
creases the risk of diagnosis of an advanced cancer among 
men and women who attend screening irregularly. The solution 
lies in the concept of organized screening, which relies on the 
systemization of care (institutional policy, population registers, 
computerization, reminders, chart tools, audits, and centers of 
excellence) to meet standards of care.

Another realistic solution might be abandoning “pure screen-
ing” as an ineffective, wasteful method and deciding that a 
screening program should begin by classifying the individual 
patient’s level of risk based on personal, family and medical 
history to determine the appropriate approach to screening that 
person – in other words, using the test as a diagnostic rather 
than a screening tool.
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SARS vaccine development
Shibo Jiang and associates present a new approach to SARS 
vaccine development. Developing effective and safe vaccines is 
urgently needed to prevent infection by severe acute respira-
tory syndrome (SARS)-associated coronavirus (SARS-CoV). The 
inactivated SARS-CoV vaccine may be the first one available
for clinical use because it is easy to generate; however, safety 
is the main concern. The spike (S) protein of SARS-CoV is 
the major inducer of neutralizing antibodies, and the recep-

tor-binding domain (RBD) in the S1 subunit of S protein 
contains multiple conformational neutralizing epitopes. This 
suggests that recombinant proteins containing RBD and vectors 
encoding the RBD sequence can be used to develop safe and 
effective SARS vaccines.

Emerg Infect Dis 2005;11:1016
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TB immunity
Immunopathology caused by the chronic production of inflam-
matory cytokines is normally avoided through a number of 
counter-inflammatory pathways. Some of these depend on lipid
mediators known as lipoxins, including lipoxase A4 (LXA4), which 
is derived via 5-lipoxygenase (5-LO)-mediated biosynthesis. 
Bafica and colleagues explored whether the 5-LO pathway might
influence the course of experimental M. tuberculosis infection, and 
found that LXA4 was indeed generated at significant levels in
the sera of infected mice. Genetic deficiency in 5-LO increased
the ability of animals to control infection, with a reduction in 
bacterial counts and increase in survival of animals after infection. 

This was accompanied by amplification of hallmark inflamma-
tory cytokines, including interferon-gamma and interleukin-12, 
as well as nitric oxide synthase 2, which is an important factor 
in host resistance to M. tuberculosis. Treatment of 5-LO-deficient
mice with a lipoxin analog reversed resistance. 5-LO is already 
being assessed as a therapeutic target in asthma, and this study 
suggests that 5-LO inhibition may also help to control chronic 
infectious diseases. 

J Clin Invest 2005;115:1601
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