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In vitro drug sensitivity assays have been investigated for over 40 years as a method
for identifying the sensitivity of individual patients to anticancer chemotherapy.
Two ways to assess the accuracy of these tests are comparison of test result with
clinical response (clinical correlations) and comparison with patient survival. This
review summarises 4,250 clinical correlations including 510 from ‘the differential
staining cytotoxicity assay {overall predictive accuracy (PA) = 83%), 489 from
metabolic function assays (PA = 81%) and 779 from the *H-thymidine assays {(PA
= T4%). Where assessed, patient survival was significantly longer in patients treated
with assay-sensitive compared with assay-resistant drugs. Initial publications of
results often show a higher PA compared with those reporting larger numbers of
clinical correlations. This has been termed an initial enthusiasm factor, and is
similar to the higher publication rate observed for "positive" or "interesting' clinical
trial results. g:ontrolied clinical trials comparing standard therapy with
chemotherapy chosen by in witro assay result, including both an assessment of
quality of life and an economic evaluation, would encourage the use of these assays.
This mass of data is sufficient for initiating the widespread use of these assays; other
laboratory tests have been incorporatedginto routine clinical practice with less
confirmatory evidence than that presented here.
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Introduction

Since the introduction of cytotoxic

chemotherapy for the treatment of cancer
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and leukaemia in the 1940s, it has been clear
that patients with identical disease given the
same drugs respond differently Further
understanding and sub-classification of the
disease by various parameters has identified
subgroups of patients with higher or lower
probabilities of response to particular
treatment regimens. However, in general it is
still not possible to know, prior ro
administration of chemotherapy, whether an
individual patient will respond or not This
has led to a search lasting more than 40
years, for an assay in which cancer cells from
individual patients could be cultured in vino
with potentially effective drugs and test
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results used to tailor chemotherapy to the
individual

Consequenty, many in vitro drug sensitivity
tests have been developed, They have been
extensively reviewed {1-14) and commented
on (15-26) Assay names are listed in
Table | and the methodologies are
summarised in Table 2. More recent assays
have addressed the problems associated with
earlier tests and are providing good results
They are also being used to the benefit of
patients in the ¢linic

This review will concentrate on short term
assays (mostly around 4 days duration) where
the greatest interest now lies, and the
ultimate assessment of their accuracy - the
correlation of in vitro test result with patient
response to drug{s). For some assay
methodologies, there is little published
information about clinical correlations, and
it is regretted that more effort has not been
put into collecting this important data
Mechanism specific tests (such as measuring
MDR gene expression) or drug specific tests
will not be covered as they do not

Table 1. Assay names and abbreviations

encompass the range of drugs used in
reatment, nor will longer tests [such as the
colony forming assay (29)], in vivo tests [such
as the subrenal capsule assay (129)] or assays
that have been little investigated during the
past decade (5-7)

In vitro drug sensitivity assay
methodologies

Drug sensitivity assay methods developed
before the late 1970s have been reviewed (5-
7). Except for radioactive precursor
incorporation, none of these methods is now
used In 1977 and 1978 Salmon and
colleagues published their early work on the
colony forming assay {125, 127, 128),
sometimes called the stem cell assay It was
the beginning of a surge in activity with this,
and to a lesser extent, other tests (2). This
was an assay held up as the "gold standard”
since it purported to measure the drug
sensitivity of the key cell, the tumour stem
cell. However, although many investigated
this assay (2), and in particular Von Hoff's
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