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netic study was performed in 8 consecutive patients of our
phase II trial of the modified ELF regimen. Included were 8
males, median age 56 years (range 39-66), four gastric and four
cardia carcinoma, two following resection (partial resection type
Bilroth II, proximal gastric resection), two local recurrence after
resection, and four with the primary tumour in situ. Sites of
metastatic disease were the liver in 4, lymph nodes in 5 and
malignant peritonitis in 1 patient.

In the pharmacokinetic study, etoposide was given on day 1
at a dose of 50 mg intravenously in 10 min, on day 3 one capsule
of 50 mg orally, and from day 4 to day 15 50 mg twice a day. In
following courses, etoposide was administered at a fixed dose of
2x50 mg days 1-15. In addition, leucovorin (300 mg/m?) and 5-
fluorouracil (500 mg/m?) were given intravenously at the same
dosage as in the original ELF regimen [S]. The oral bioavail-
ability, area under the curve (AUC) orally/AUC intravenously,
was 58% * 16. This finding is similar to the 57% reported by
D’Incalci [6] in 1982, and not greatly different from the dose-
dependent findings in the recent report of Hande[2].

In conclusion, bioavailability of orally administered etoposide
did not seem to be grossly impaired in patients with a pathologi-
cally or partially resected stomach.
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Why Don’t We Use a “Cavalieri’’?
J. K. D. Bentzen

IN PHASE II and III trials with chemotherapy, it is common
practice to use the terms CR (complete response), PR (partial
response), NC (no change) and PD (progressive disease) in
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evaluation of treatment response. The WHO definitions of these
terms are based on a two-dimensional assessment of tumour
size [1]; the largest diameter of the tumour is measured, and
multiplied by the diameter perpendicular to it. PD is defined as
a 25% increase in size as defined above, and PR is defined as at
least a 50% reduction in tumour size. Assuming that tumours
are spheroid in shape, and that they grow or shrink equally in
all three dimensions, the actual changes in tumour volume
corresponding to the WHO criteria are 40% for PD and 65% for
PR. In other words, a treatment is not stopped until the tumour
has grown by 40%, and a response is not classified as ‘PR’ until
the tumour is reduced to 35% of its initial size. Any changes
between these are classified as ‘NC’. This way of measuring
tumour size is rather inadequate but, nevertheless, we still use
the WHO criteria for evaluation, in spite of having access to
three dimensional information such as computed tomography
(CT) or magnetic resonance (MR) scans.

I wouid like to suggest a very simple and more exact method
of determining tumour volumes from CT scans. The method is
borrowed from the relatively new scientific field of stereology,
but the principle was originally described by the sixteenth
century (1598-1647) Iialian mathematician Cavalieri [2].
According to the principle of Cavalieri the volume, V, of an
object can be determined by cutting it into parallel slices
separated by a known distance, t, summing up the areas of the
cross sections and multiplying by t. Then, V =t X g areaisa
close approximation to the true volume.

The only condition is that the first section must be placed at
random in the object. This principle is ideal when you have a
tumour visualised on CT slides. The precise distance between
the slides is well known (usually 1.0 cm) and the tumour
area from each slide can very easily be estimated. A sheet of
transparent film with marked, regularly arranged reference
points, each point a known area [a(p)] (corrected for the magni-
fication of the scans), is superimposed randomly over each of the
scans containing the tumour. On each scan, the number of
points within the tumour are counted (op). The size of the
tumour (v) can then be estimated from the following simple
equation: V(tumour) = t X a(p) X op. For example, if the
t=1.0cm, a(p)=0.25cm? and op = 77 points then
V(tumour) = 1.0 cm X 0.25 cm? X 77 = 19.25 cm?.

The precision of the method is very much dependent on the
irregularity of the object measured. For tumours that tend to be
more or less spheroid in shape, approximately 75 points should
be counted in no less than five slides to give an unbiased estimate
of the true volume, with a precision better than 5% [1-6].

If the tumour is less than 5 cm, perpendicular to the scanning
plane, a distance between slices less than 1.0 cm must be used
in order to have at least five scans containing tumour, but this
should not cause any problems. Once familiar with the method,
counting the necessary points takes minutes. With this level of
precision, waiting until the tumour volume has grown by 40%
before stopping the treatment of a patient with an ineffective
drug will no longer be necessary since 10% will probably be
sufficient. Similarly, waiting until the tumour volume is reduced
to 35% before classifying a PR will not be necessary, and
many of the NCs encountered in chemotherapy trials can be
categorised as either PRs or PDs.

Furthermore, if this method becomes generally accepted and
a specified precision for reporting results is agreed upon, then
comparison of results from different centres will be more
meaningful. The method is easy, precise and unbiased and I
strongly recommend it be implemented.
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