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Present Status of

Cancer Tests

Douglas H. Sprunt, William M. Hale, Frederic C. Chang,

Sara G. Richmond, Cyrus C. Erickson

Since the onset of cancer occurs with-
out perceptible symptoms and since it can
be cured in its early stages, there have
been many who have sought methods
for early detection of this disease, par-
ticularly a method of screening that could
be used quickly and inexpensively as a
case-finding method. These methods
may be roughly divided into three
groups: (i) the measurement of some
product of the cancer; (ii) the measure-
ment of some change in the body result-
ing from the cancer; and (iii) the meas-
urement of some change in the body that
favors the development of a cancer.

In examining, in the literature, the
claims for cancer tests, one should al-
ways keep in mind the type of patients
used in the evaluation. After a cancer is
well developed, many changes occur in
the host that are not necessarily con-
cerned with caneer but are the result of
chronic disease. For example, it was
shown by one of us (7) several years
ago that the sedimentation rate test was
positive in 69 percent of all well-devel-
oped cancers, whereas it was positive in
only 48 percent of early, localized can-
cers. In an evaluation of a cancer test
it is expedient to know whether the test
is to be used as a method for finding
cases of cancers or whether it is just an
adjunct to other diagnostic methods.

In this paper (2) we discuss cancer
tests from the standpoint of a case-find-
ing method only. It is quite possible that
a test not useful as a screen would be
useful as a diagnostic aid. Dunn and
Greenhouse (3) have set up excellent
criteria that are important to follow in
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the evaluation of a cancer test. These
authors showed that a test in order to
be of value must be positive in 90 per-
cent of early, localized cancer and that
there should be only 5 percent false posi-
tives.

Many workers in recent years in their
evaluation of a cancer test have over-
looked Dunn and Greenhouse’s state-
ment that the cancer test should be 90-
percent positive in early, localized dis-
ease. Cancer tests too frequently have
been evaluated on hospital patients
whose disease, although still localized,
was fairly extensive. A test may be posi-
tive in a high percentage of these, not
for reasons primarily associated with
cancer, but for reasons that may be ab-
sent in early cases. Dunn and Greenhouse
(3) considered the 5 percent false posi-
tives permissible. It does not make too
much difference whether a cancer test
is positive in other well-defined diseases
such as tuberculosis or cirrhosis. It is un-
likely that these diseases will be found,
at least in any numbers, in a case-finding
survey of the general population. How-
ever, for the test that is to be used as a
cancer case-finding method on the gen-
eral population, it does make consider-
able difference whether the test is posi-
tive for minor conditions that are likely
to be found in fairly high numbers in the
general population.

We have found that a good method
for the evaluation of a cancer test is to
take for study -all the patients who come
to a cancer clinic with skin and breast
lesions and with suspicious cervical
changes. In this way we obtain a large
number of.patients with early and local-
ized cancer. Blood is taken on all these
patients, and the tests to be evaluated
are run in duplicate. We have recently

tried this method on three tests. The first
is the Penn test, which was first de-
scribed by Penn and his group in 1952
(4) and which they have modified on
several occasions. Some of us have had
the privilege of working with Penn and
his associates with this test. The reac-
tion is a very interesting one and gives
a high percentage of positive tests in the
serums of patients with moderately ad-
vanced cancer; the one exception is that
in cancer of the breast the reaction is
frequently negative. The flocculant used
in this test is derived from a choladienic
ester and was kindly supplied to us by
the Lederle Laboratories of the Ameri-
can Cyanamid Co.

The second test used is a modification
of the Penn flocculant and was devel-
oped by two of us. The chemical nature
of this flocculant has been described by
us (9), and since one difference between
this and Penn’s flocculant is a chlorine
radical, we have called it a chloral floc-
culant. This flocculant is somewhat more
soluble than Penn’s, and this may con-
tribute to the higher number of posi-
tives we obtained.

The third test is the C-reactive pro-
tein antiserums test that was first de-
scribed in 1930 (6). The antiserums
were made available to us by Schieffelin
and Co. It is a test that is highly specific
for inflammation. The results of our
evaluation of this test and the two other
tests are shown in Table 1. It may be
seen from this table that, although the
number of cancers that gave positive re-
actions is quite high, the positives do not
reach 90 percent. It may also be noted
that, although the percentage of posi-
tives obtained with the chloral test is
generally higher than that obtained with
the Penn test, this advantage is nullified
by the fact that the number of positives
from patients with noncancerous condi-
tions was also increased. It should be
remembered that all the patients in this
series were patients with cancer in its
earliest stages, and that the cancer diag-
nosis of all patients listed as having can-
cer was verified by biopsy.

We were quite interested that the
C-reactive protein antiserums test gave
results similar te, but not identical with,
those obtained with the flocculation tests.
Since inflammation is almost always as-
sociated with cancer, we took six serums
that gave highly positive precipitates
with beth the Penn flocculant and the
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Table 1. Evaluation of cancer tests

Penn Chloral C-reactive
Test Test Test
No. positive No. positive No. positive
(No.) (%) (No.) (%) (No.) (%)

Squamous cancer

of skin 19 9 47.3 19 13 68.4 18 12 66.6
Basal cancer

of skin 13 8 61.5 13 11 84.6 13 11 84.6
Cancer of cervix

(invasive)’ 3 3 100 3 2 66.6 3 3 100
Intraepithelial

cancer of cervix 16 7 43.7 16 9 56.2 13 7 53.8
Cancer of breast 6 2 33.3 6 5 83.3 3 3 100
Cancer of

other organs 9 5 55.5 9 7 77.7 9 9 100
Noncancerous

skin lesions 19 10 52.6 19 12 63.1 18 10 55.5
Noncancerous

cervical lesions 26 8 30.7 26 16 61.5 23 13 56.5
Noncancerous

breast lesions 6 2 33.3 6 2 33.3 5 3 60
Other noncancers 5 3 60 5 2 40 4 2 50

chloral flocculant and absorbed all the
C-reactive protein from the serums with
C-reactive protein antiserums. These
serums were then negative with both
the Penn and chloral flocculants. On this
basis we believe that these two tests give
positive reactions because of inflamma-
tion in the cancer and therefore are nega-
tive in the early stages of cancer when
inflammation is minimal.

The three flocculation tests described
are obviously based on the measurement
of changes produced by cancer and other
chronic diseases. For some time investi-
gators have been intrigued by the pos-
sibility of measuring the changes that
are predisposed to the development of
cancer. It appears from the work of
Dobriner and others (7) that hormonal
imbalance would be an excellent body
change to measure. With this in mind,
we have attempted to conjugate a steroid
with a protein in order to make an anti-
genic compound. Although such a conju-
gation of protein and steroid is possible,
the linkages that we have tried so far are
quickly broken after they are injected
into an animal, and consequently only
antibodies to protein are formed.

Although these approaches to the can-
cer-detection problem have so far been
unavailing, the approach that consists
of studying products of cancer has been
successful. Fishman and Homburger (8)
have reported considerable success with
phosphatase studies on patients with can-
cer of the prostate. We have had marked
success with the use of exfoliative cytol-
ogy as described by Papanicolaou (9) for
the early detection of cancer of the cer-
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vix. In this laboratory during the past
few years we have been making a survey
of the women in Memphis and Shelby

County by the vaginal smear technique -

(10). It is our plan to study these
women three times at yearly intervals.

From the female population of 200,-
000, we have so far examined 90,000
women once and another 25,000 a sec-
ond time. The details of this study will
be reported elsewhere (11). The results,
however, show that we have an excellent
procedure for finding cases of cancer. Of
each 1000 women examined, whether
they came from the charity clinics or
were women of a higher economic status,
we found that 982 could be told that
they were all right for another year. Of
the 18 in each 1000 whom we were not
able to assure that they did not have can-
cer, 15 consented to have biopsies per-
formed. These biopsies showed four in-
vasive cancers and four intraepithelial
cancers; of the remaining seven, two had
lesions that were not cancerous but
should be followed up, we thought. The
remaining five were essentially negative.

We do not wish to classify these 18 in
each 1000 as positive reactions; we pre-
fer to consider this technique a cancer
screen. As a screen it is very effective,
because it eliminates 982 women of each
1000 from the necessity for further study.
We are not yet able to say how many of
the 982 had cancer that was missed, but
preliminary studies of the first 25,000
women that were studied a second time
showed that less than two in 1000 had
early cancer that had been missed or
had developed since the first test. The

number of false negatives is so small, the
likelihood of their being missed in the
second examination is so slight, and the
cancer in these is so early that these
persons can receive effective treatment
when the cancer is detected the second
year.

There are two reasons for the success
of this program. The first, and by far the
most important, is the fact that the test
is not thought to be a diagnostic test for
cancer but merely a screen for the selec-
tion of suspicious cases for further study
by biopsy. Since we are not concerned
with the biopsy of a false positive test,
we are not inhibited from biopsying all
suspicious cases. However, even when
this is done, 98 percent of the women
examined are given a clean bill of
health with regard to cancer for at least
a year. The second reason is the esprit
de corps that stems from the size of the
program and the technicians’ working
together. Maintaining this has reduced
the human error, which is at a mini-
mum. In fact, there have been several
instances in which technicians in the
group have done excellent work, but
when they moved to an isolated labora-
tory, the quality of their work suffered.

We have reviewed the status of sev-
eral cancer tests and have pointed out
that false hopes for a test are frequently
the result of failure to evaluate the test
with early cases. The result is that some
condition, such as inflammation asso-
ciated with moderately advanced can-
cer, is studied rather than something
fundamental to cancer. Consequently
early cancers are missed. It is pointed
out that the use of the Papanicolaou
smear technique in the early phases of
cancer is an excellent screening test.
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