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Paclitaxel is efficacious against many human cancers. Because it blocks cells at the radiosensitive G2-
M interface, paclitaxel has been investigated as a radiosensitiser. The results have been equivocal and
somewhat contradictory. It is impossible to obtain proper pharmacokinetic calculations, aimed at
obtaining maximum cytotoxicity and/or radiosensitisation, without knowing (i) how long the drug
must be in contact with the cells, (ii) how long the effect lasts after the drug is removed from the cellu-
lar environment, (iii) whether the drug acts as a radiosensitiser even when, like cis-platinum, it is
added after the radiation and (iv) what the minimum quantity of drug in the cellular environment is
required for both chemotoxicity and radiosensitisation. The present work addresses the above ques-
tions. Two radioresistant cell lines of human origin were used, A375 melanoma and S549 lung carci-
noma, in a clonogenic assay where only colonies with 50 or more cells were counted. For the
irradiation, 6 MV X-rays were used. Any G2-M block was quantified by cell cycle kinetics analysis.
From the results, a simulation of pharmacokinetics was conducted to calculate the schedule of admin-
istration of paclitaxel most likely to achieve and maintain significant chemotoxocity and radiosensiti-
sation. The minimum concentration of paclitaxel for measurable cytotoxicity was 3 nM for both cell
lines, but the drug was more toxic to the A549 cells. The minimum concentration for measurable
radiosensitisation was 3 nM for A375 and approximately 0.1 nM for A549, but whereas above 3 nM the
radiosensitivity increased in A375, it decreased above 1 nM for A549. A minimum of 18 h incubation
with the drug was necessary for measurable effects and the radiosensitising effects were lost soon after
its removal. There was no radiosensitisation if paclitaxel was added after the radiation, and, at the
minimum effective concentrations, it caused only a minor and transient G2-M block. The pharmaco-
kinetic calculations predict that 15 mg/m? paclitaxel given as a 1 h infusion 5 days/week for 3 weeks
during the radiotherapy should achieve both cytotoxicity and radiosensitisation. The mechanism of
radiosensitisation by paclitaxel at the concentrations suggested by our results does not appear to be
via a G2-M block and is probably concentration dependent. The results imply that low-dose, daily
infusions of paclitaxel for as long as possible during a course of radiotherapy are more likely to result
in radiosensitisation and prolonged cytotoxicity than high-dose infusions given once a week. © 1997
Elsevier Science Ltd. All rights reserved.
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variety of human cancers. They bind to microtubules, thus
inhibiting eukariotic cell replication and blocking cells in the
G2 mitotic phase of the cell cycle [1, 2]. Because late G2
and M are known to be the most radiosensitive phases of
the cell cycle, paclitaxel (Taxol") has been extensively inves-
tigated as a radiosensitiser tn witro [3—8]. The results have
shown that paclitaxel does indeed act as a radiosensitiser in
many, but not all, cell lines studied and that, in general, the
radiosensitising effect is accompanied by a substantial G2-
M block.

Based on the in wvirro results and extensive pharmaco-
kinetic studies in humans [9-11], Choy and associates [12]
undertook a phase I clinical trial of combined modality
treatment (CMT) of advanced stage non-small cell lung
cancer (NSCLC). They recently reported that the combi-
nation of paclitaxel and fractionated radiotherapy gave
promising results, using the maximum tolerated dose of 60
mg/m® of paclitaxel given as a 3 h infusion once a week
throughout a 6 week course of fractionated radiotherapy
[13]. Previous attempts at CMT (radiotherapy + cis-plati-
num) of this intractable disease have given equivocal results
[14, 15] and new, promising approaches are to be wel-
comed.

The equivocal or negative results obtained in previous
clinical trails using CMT for advanced, non-operable
NSCLC [14, 16] led us to explore the possibility of
using concurrent paclitaxel and fractionated radiotherapy.
Paclitaxel by itself has been shown to be an active first-line
agent against NSCLC [17-19] so that, even if there is no
interaction but merely additivity between the two modal-
ities, the combination might still yield positive results.
Before starting such a study, it is necessary to decide how to
administer the two modalities so as to have the best likeli-
hood of achieving additivity or, preferably supra-additivity,
i.e. radiosensitisation. Although much mechanistic data is
available from the literature, the answers to certain crucial
questions are still lacking. For example, it is known that
radiosensitisation is seen only if the drug has been in con-
tact with the cells for 12-24 h, but the duration of the
radiosensitising effect after removal of the drug is not
known (although Steren and associates [5] seem to suggest
that a 90 min incubation with paclitaxel prior to irradiation
was sufficient to cause radiosensitisation and a long-lasting
G2-M block). Neither is it known if paclitaxel, like some
other drugs (e.g. cis-platinum), shows a radiosensitising
effect even when added to cell cultures after irradiation
[20]. Since paclitaxel is cleared relatively quickly from the
circulation [10], it is essential to know the answers to the
above questions in order to calculate a realistic adminis-
tration schedule—a schedule which is likely to achieve and
maintain the minimum tissue concentration of paclitaxel
required for both cytotoxicity and radiosensitisation.

Milas and colleagues [25] have recently reported the
results of in vivo experiments in tumour-bearing mice using
a combination of paclitaxel and radiation. Their results indi-
cate that in vivo paclitaxel radiosensitises tumour cells via
an indirect route involving cell death by apoptosis, followed
by cell loss and reoxygenation. These results, although very
relevant for the understanding of the mode of action of
paclitaxel, are not useful in the context of the present inves-
tigation because (a) they used doses of paclitaxel which are
unusable clinically (40-60 mg/kg, equivalent to 2.8-4.2 g of
the drug to a 70 kg patient!) and (b) they used single doses
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of radiation of 1500-8200 cGy—again well out of the range
of radiation doses in current clinical use. One useful point
in the paper by Milas and colleagues is that, as has been
repeatedly found by many other investigators in vitro, maxi-
mum radiosensitisation is not seen # vivo for many hours
following injection of the drug (24-48 h).

With this in mind, and the need to know what safe injec-
tion schedule of paclitaxel is most likely to result in radio-
sensitisation throughout a standard course of fractionated
radiotherapy, in vitro studies were conducted which sought
to answer the following questions: (i) what is the actual
shape of the cell survival curves against paclitaxel concen-
tration and are they the same for cell lines?; (ii) what are
the minimum concentrations of drug in the culture medium
required for achieving measurable cytotoxicity and radiosen-
sitisation?; (iii) what is the minimum duration of contact
with paclitaxel that the cells required to produce measurable
radiosensitisation and is this the same for all cell lines?; (iv)
how long does the radiosensitisation effect last after the
drug is removed from the culture medium?; (v) does pacli-
taxel produce radiosensitisation when added to the culture
medium after irradiation of the cells?; and (vi) at the mini-
mum concentration required for radiosensitisation, does
paclitaxel produce a significant G2-M block?

Based on our in wvirro studies and on published plasma
clearance curves for paclitaxel in humans, a schedule of ad-
ministration was calculated which would achieve and main-
tain plasma levels of the drug at, at least, three times the
minimum required for radiosensitisation—that is, the con-
centration at any time at the tissue level was assumed to be
at least three times lower than that in the plasma.

MATERIALS AND METHODS
Cells and cell culture

Two cell lines were used: A375 derived from a human
melanoma and A549 derived from a human lung carcinoma.
The A375 cells were maintained in plastic culture bottles in
RPMI 1640 medium (Flow, Irvine, U.K.) supplemented
with 10% fetal calf serum (FCS) (Sera Laboratory, Grawley
Down, U.K.) and gentamicin. The A549 cells were grown
in Eagle’s minimal essential medium (EMEM) (Flow) sup-
plemented with FCS, non-essential amino acids, vitamins
and gentamicin. All cultures were maintained at 37°C in a
humidified atmosphere containing 5% CO,.

Cells were plated in 35 mm culture dishes with 2 ml of
culture medium and allowed to attach for 24 h. The num-
ber of cells per dish was chosen so that on average 50 colo-
nies would survive after treatment. Paclitaxel, dissolved in a
small quantity of ethanol immediately before use and
diluted with culture medium, was then added at various
molar concentrations and the cells incubated for various
times up to 48 h in the presence of the drug. The cells were
given 400 cGy irradiation using a Varian 6 MV linear accel-
erator (Varian S.p.a., Torino, Italy).

It may be argued that in order to obtain accurate radio-
sensitising factors more than one radiation dose (preferably
full survival curves) should be used. However, the purpose
of the present investigation was simply to produce the
necessary data for the pharmacokinetic calculations, and for
this purpose we felt that comparing results at one radiation
dose would be sufficient. Following irradiation, the cells
were then immediately washed free of the drug and 2 ml of
drug-free medium was added. Non-irradiated controls were
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Table 1. Clonogenic cell survival after 24 h incubation with various concentrations of paclitaxel only and paclitaxel + 400 cGy
irradiation

% Survival (mean + S.D.)*

Paclitaxel A375 A549

(nM) Paclitaxel only Paclitaxel + 400 cGyt Paclitaxel only Paclitaxel + 400 cGy?t
0.05 98.1 +3.7 not done 98.0 £ 3.1 not done

0.10 99.0 + 5.7 98.7+4.8 98.0+4.2 79.3+3.3

0.50 97.3+22 86.7+2.7 97.1+22 74.0+2.1

1.0 96.7 + 4.1 78.24+ 33 98.14+39 70.1+1.9

2.0 78.0 £2.6 not done 50.0+1.8 not done

3.0 60.1+19 16.8+0.7 24.1+4.7 9.8+ 1.1

5.0 423+1.6 2.0 21.5+2.1 1.8

10.0 28.0 +4.7 0.6 103412 0

*The values represent the mean of six dishes. ¥Corrected for the effects of radiation only.

treated similarly. Three dishes were used for each drug con-
centration and irradiation dose, and each experiment was
repeated twice giving a total of six dishes per point. The
cells were incubated for 7 days after which the colonies with
more than 50 cells were counted. In some experiments, the
same procedures were carried out using cis-platinum at a
concentration of 1 pg/ml [30].

Flow cytometry

Cells cultured as described above and exposed to various
concentrations of paclitaxel for a minimum of 24 h were
harvested from proliferating monolayers by trypsinisation
and diluted in growth medium to a density of 2 x 10° cells/
ml. They were then fixed in nine parts of 70% ethanol to
one part of Hank’s balanced salt solution (Sigma Chimica,
Milan, Italy) and stored overnight at 4°C. The cells were
then lysed using a 9:1 mixture of 0.05 M sodium phos-
phate/25 mM citric acid to which 0.1% Triton-X-100
(Sigma Chimica) was added, and brought to pH 7.8. To
each 0.5 ml of each cell suspension was added 0.5 ml of a
100 pg/ml  solution of propidium iodide (Coulter
Immunology, Hialeah, Florida, U.S.A.) and the mixture
incubated at room temperature for 30 min. Chicken
erythrocytes (Coulter Immunology) were similarly treated
and served as DNA standards.

The cell samples were analysed in a Coulter EPICS flow
cytometer (Coulter, Epics Division, Hialeah, Florida,
U.S.A)) run in manual mode. Some 20000 events were
routinely collected. Single-parameter DNA histograms from
the gated list mode were analysed for cell cycle distribution.

Pharmacokinetic simulation

We sought a schedule of paclitaxel administration which
would achieve: (a) a plasma concentration always above the
effective concentration 20 h before radiotherapy and during
the radiotherapy sessions; (b) plasma concentrations which,
according to published data, would not lead to severe toxic
reactions; (¢) a minimum plasma concentration at least
three times the in wvitro radiosensitising concentration (3
nM, but see Results); and (d) a treatment schedule which
could be implemented in an outpatient clinic (eg. short
daily intravenous (i.v.) infusions).

For the simulation, it was assumed that paclitaxel fol-
lowed first-order kinetics since at low doses no saturation of
the clearance mechanism has been reported. The calcu-
lations of average steady-state concentrations (C,) were car-

ried out using non-compartmental equations after Gibaldi
and Perrier [21]. Average estimates of total body clearance
(TBCl=394 ml/min/m® and eliminadon half-life
(T%=4.9 h) were taken from the data published by
Rowinsky and associates [10] and average peak concen-
trations after a single 15 mg/m? 60 min i.v. infusion were
taken from the work of Grem and associates [22].
Minimum concentrations after the first dose and at steady
state (Cg) were calculated using a non-linear curve-fitting
program.

RESULTS

Table 1 shows both cytotoxicity and radiosensitisation
data on cell survival following incubation for 24 h with var-
ious concentrations of paclitaxel and paclitaxel plus 400
¢Gy radiation (corrected for the effects of the radiation
alone). The A549 cell line appears to be somewhat more
sensitive to the drug than A375.

Below 2 nM, paclitaxel had minimal measurable toxicity
for either cell line. Paclitaxel radiosensitised both cell lines,
but whereas an effect was seen only at concentrations of 3
nM or greater in A375, in the lung adenocarcinoma line,
A549, it seems to show some degree of radiosensitisation
even at non-cytotoxic concentrations as low as 0.1 nM. At
concentrations greater than 3 nM, the clonogenic survival in
the paclitaxel + 400 c¢Gy-treated A549 cells was too low for
accurate measurement. It has been known for some time
that a period of incubation of 12-20 h is required for radio-
sensitisation [3, 6, 7] and the data in Table 2 show that this
was also true for the cell lines used in this study and under
our culture conditions. Although the A549 cells were radio-
sensitised by very low concentrations of paclitaxel, Figure 1

Table 2. The effect of incubation time with 3 nM paclitaxel
Sfollowed immediately by 400 cGy irradiation on the degree of
radiosensitisation for both cell lines used

Hours of incubation with 3 nM Radiosensitisation factor*

paclitaxel before 400 cGy RT A375 A549

4 1.06 1.21
12 1.18 1.68
21 2.30 2.19
24 3.21 2.68

*Calculated from the fractional survival after correction for the
effects of paclitaxel alone and radiation alone. The values represent
the mean of six dishes.
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Figure 1. Duration of radiosensitising effect after the removal
of paclitaxel from the culture medium (24h incubation).
Solid symbols: A375 cells; open symbols: A549 cell line. The
cells were incubated with 3 nM paclitaxel for 24 h and then
washed and resuspended in fresh medium. They were then
given 400 cGy irradiation (RT) either immediately or-at the
times after washing shown on the abscissa. The symbols at
zero time show the survival of cells incubated with paclitaxel
only (¥, V) or given 400 cGy irradiation without previous
paclitaxel treatment (ll, [J). The irradiation only experiments
were carried out at 0 and 54 h. Three experiments were car-
ried out for each point and the error bars represent one stan-
dard deviation.

shows that the effect is lost very quickly in this cell line after
removal of the drug from the culture medium. The mela-
noma cells seemed to maintain some degree of sensitisation
for 8-10 h after the removal of paclitaxel.

Figure 2 shows that for the A549 cell line, as expected,
cis-platinum radiosensitised cells even when added to the
culture medium a few hours after the radiation, whereas
paclitaxel did not. The radiosensitising factor at 400 cGy

® Paclitaxel

o Cisplatin

Radiosensitisation factor

L | | | | | | |
-80 -60 —40 =20 0 20 40 60 80
Drug - Drug -
given given
before after
RT RT and RT
drug given
together
(Hours)

Figure 2. Radiosensitising effect of 3 nM paclitaxel or 1 pg/ml

cis-platinum on A549 cells as a function of the time between

the addition of the drug and irradiation (RT). The symbols
represent the mean + S.D. of three separate experiments.
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Figure 3. Radiosensitising factor as a function of paclitaxel
concentration for both cell lines used. The symbols represent
the mean + S.D. of three separate experiments.

for both cell lines are plotted against paclitaxel concen-
tration in Figure 3. Radiosensitisation increased steeply
between 1nM and 3nM for the A375 cell line, but
decreased above 1 nM in the A549 cells. This might explain
the discrepancy between the present results and those of
Liebman and associates [3, 4], who used concentrations of
paclitaxel of 10-10* nM.

The cytofluorimetry results are shown in Tables 3 and 4.
As can be seen, they failed to show major accumulation of
cells at the G2-M interface after 24 h incubation, even at a
paclitaxel concentration of 10 nM which produced a con-
siderable degree of radiosensitisation in the A375 cells.

Figure 4 shows the plasma concentration versus time
curve obtained by simulation of a patient with (averaged)
paclitaxel pharmacokinetics receiving a daily 60 min iv.
infusion of 15 mg/m? paclitaxel for 5 consecutive days. After
the first infusion, Ca., would be 310 nM and C,,;, would
be 14 nM. With the subsequent doses, a small accumulation
in the plasma concentration would be observed, leading to a
steady-state concentration of 32 nM, a Cp,;, of 17 nM and
a Chax of 345 nM. Steady state would be achieved after the
second dose.

Large individual variations in paclitaxel pharmacokinetics
have been reported (TBCI =394 + 203 ml/min/m?). With
our proposed schedule, only 2.5% of patients should have
TBCI above 800 ml/min/m® (mean + 2 S.D.) and therefore
would have a C,;, below the target plasma concentration of

Table 3. Cell cycle distribution of A549 lung cancer cells after
exposure to paclitaxel (single experiment)

Paclitaxel % in cell cycle

Time (nM) GI S G2-M
0 0 76.2 13.1 10.7
12 1 38.6 47 14.3
3 53.8 36.4 9.8

10 64.7 27.3 8

18 1 41.8 44.3 13.9
3 41.6 35.7 22.7
10 43.3 47.2 9.5
21 1 58.7 30.2 11.8
3 52.7 36.1 11.2
10 39.8 40.8 19.4
24 1 62 29.3 8.7
3 52.8 40.7 6.5
10 39.6 45.5 14.9




490

Table 4. Cell cycle distribution of A375 malignant melanoma
cells after exposure to paclitaxel (single experiment)

Paclitaxel % in cell cycle

Time (nM) GI S G2-M
0 0 57.9 22.2 9.9
9 1 239 47.4 28.7
3 57.9 32.2 9.9
10 22.7 53.4 239
12 1 34.8 59.6 5.6
3 36.8 58.2 5.0
10 41.8 51.8 6.3
18 1 32.4 59.1 8.6
3 42.0 56.3 1.7
10 35.4 58.9 5.7
21 1 33.4 58.8 7.8
3 36.9 59.3 3.8
10 48.9 46.0 5.1
24 1 35.2 56.6 8.2
3 30.9 52.5 16.6
10 46.8 34.2 19.0

9nM. Using the same method of calculation, it can be
shown that, for infusions of 10 mg/m® 30% of patients
would have a Cp;, below 9 nM, whereas with 12 mg/m?,
16% of the patients would still be below our target concen-
tration. For comparison with the work of Choy and associ-
ates [12], the results of a simulation of a patient, again with
averaged pharmacokinetics, given one 3 h infusion of 75
mg/m? given once a week are also shown in Figure 4.
Although the total dose and systemic exposure (AUC) are
the same for both schedules, the time above the target con-
centration could be 40 h in the once a week treatment and
120 h in the daily, 5 times a week option.

DISCUSSION

It has been known that paclitaxel radiosensitises a variety
of cells m witro [3-8], and recently Milas and associates
have shown that it is also a potent radiosensitiser in vivo
[23-25]. Paclitaxel appears to radiosensitise cells through
more than one mechanism: a block at the radiosensitive
G2-M interface, apoptosis and reoxygenation. The latter
mechanism, recently reported to occur i vivo by Milas and

10 000 —

1000 |,

100

Paclitaxel (nM)

0 24 48 72 96 120 144
Time (h)

Figure 4. Computer simulation of paclitaxel plasma concen-
tration versus time for two administration schedules: Solid
line=15 mg/m?1 h infusion once a day 5 days a week.
Broken line = 75 mg/m?/3 h infusion once a week. The solid
horizontal line shows the target concentration of 9 nM.
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associates [23], is obviously of major importance in concur-
rent chemotherapy/radiotherapy. In this context, our results
show that the highly radioresistant melanoma cell line A375
was also sensitised (at least in vitro) by paclitaxel, albeit at
higher concentrations of the drug. This could be a reflection
of the ease with which paclitaxel is able to cross the mem-
brane of different cells, or of the duration of its intracellular
retention.

Some of the published work (e.g. [23]) seems to suggest
that paclitaxel may radiosensitise via a complex mechanism
such as apoptosis — cell depopulation — reoxygenation.
This would mean that paclitaxel need not be present in the
cellular environment at or near the time of irradiation.
However, our results, as well as those of many other authors
[3, 6, 7], show that, at the radiation dose used, maximum
radiosensitisation is not achieved unless the drug has been
in contact with the cells for approximately 24 h (Figure 3)
and that the radiosensitising effect is lost very quickly when,
after 24 h incubation, the cells are washed prior to ir-
radiation (Figure 1). In our opinion this mediates against an
indirect mechanism of radiosensitisation by paclitaxel. The
length of incubation required for radiosensitisation (>20 h)
suggests rather that paclitaxel may have to be taken up and
retained intracellularly in order for it to exert its radiosensi-
tising effect. The mechanism(s) by which paclitaxel pro-
duces its cytotoxic and radiosensitising effects has by no
means been satisfactorily elucidated and further experimen-
tation is required.

Our data (degree of radiosensitisation and length of incu-
bation) are comparable with most of the published data.
However, in contrast with the work of Steren and associates
[5], who found a substantial and long-lasting G2-M block
in a human ovarian cell line after only 90 min incubation
with 5 nM paclitaxel followed by irradiation 48 h later,
neither of our cell lines showed a significant G2-M block.
The explanation for this discrepancy may be due to the use
of different cell lines since we have shown that both the cell
lines in our study also differed in their response to paclitaxel
and to paclitaxel + irradiation.

Our data are also in disagreement with the experimental
results reported recently by Hennequin and his colleagues
[29]. Their data showed that paclitaxel, as well as the other
semisynthetic taxane, docetaxel, can act either as radiosensi-
tisers or radioprotectors depending on various factors such
as radiation dose, cell culture density etc. Their 1C50 for
paclitaxel was 225 nM. We did not determine the iCsg, but
from Table 1, our ICsy appears to be in the region of 4 nM
and at concentrations greater than 30 nM we had 100% cell
kill. Furthermore, Hennequin and associates reported both
radiosensitising and radioprotective effects after only 1 h
total incubation with the drugs (30 min before and 30 min
after 500 cGy irradiation). We were unable to show any
effect of the combined treatment for pre-incubation periods
shorter than around 12 h (Figure 3) even though, in the
combined modality experiments, we used a similar radiation
dose (400 versus 500 cGy). One possible explanation for
the widely different results may be that the in vitro effects of
the taxanes are much more dependent on such factors as
cell type, cell density and culture conditions than previously
thought. It should also be noted that, whereas we prepared
our paclitaxel solution immediately prior to use, Hennequin
and associates used ethanol solutions which had been stored
at —20°C for unspecified periods of time. In preliminary ex-
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periments (results to be published), we found, using HPLC
methodology, that after 2 months storage in ethanol at
—25°C, paclitaxel appears to break down producing an
HPLC peak with very short retention time, presumably
more water soluble, and corresponding to 40-50% of the
total quantity of drug.

Whatever its mode of action, in the in vivo situation, the
drug must sooner or later come into contact with the
relevant cells in sufficient quantities in order to exert its
effect(s). The results presented in this paper suggest that
the administration schedule chosen by Choy and associates
[12], consisting of one high-dose infusion once a week
during a protracted course of fractionated radiotherapy, may
not achieve the best results (Milas and associates [23, 24)
achieved very high radiosensitisation factors in their animal
model using high, non-clinical single doses of radiation).
This is because such a schedule will almost certainly not
maintain minimum radiosensitising, or for that matter cyto-
toxic, plasma levels of approximately 9 nM throughout the
course of treatment. Furthermore, since the bulk of exper-
imental evidence suggests that, in order to obtain measur-
able radiosensitisation, the drug must be in contact with the
cells for some 12-20 h, the once-a-week schedule is most
probably effective for only a few hours a week. This follows
from the data in Figures 1 and 2 which show that: (a) pacli-
taxel becomes ineffective as a radiosensitiser very soon after
it is removed (or falls below a critical concentration) from
the cellular environment; (b) paclitaxel must have been pre-
sent for some time before the irradiation in order to exert
its maximum radiosensitising effect; and (c¢) the presence of
even high doses of paclitaxel after irradiation does not lead
to radiosensitisation. It is difficult to see how a rational
CMT protocol can be arrived at without taking into account
these crucial facts. Lower daily doses, as we suggest, have
not only a better chance of achieving and maintaining the
required tissue levels, but could also be less toxic.

The choice of plasma levels at least three times the tissue
levels required for cytotoxicity and radiosensitisation in the
least sensitive cell line (A375) is critical to the whole argu-
ment. This factor of three was adopted after a review of the
few published data on the ratios of plasma to tumour con-
centration for a variety of drugs and tumours of different
histologies [26-28]. The available data show that a plasma
to tumour tissue ratio of three should not be far from the
truth—allowing of course that there will be almost certainly
substantial variations not only between tumours of different
histology but also between individuals with the same type of
tumour.

Our proposed schedule, therefore, consists of 15 mg/m?
as a 1 h infusion, once a day, 5 days a week for 3 weeks.
The total quantity of paclitaxel (225 mg/m?) should be well
tolerated according both to the published data [12, 13, 17]
and our experience with paclitaxel in the treatment of ovar-
ian carcinoma. Furthermore, the above schedule does not
impose a great strain either on the staff or the patient and,
if it should prove to be well tolerated, could be extended to
more than 3 weeks and thus hopefully increase the duration
of the radiosensitising effect to practically the whole of the
course of radiotherapy.

A major problem could be the acute toxicity which may
necessitate the repeated use of dexamethasone or similar
drugs. We have been unable to find any data in the litera-
ture regarding the acute toxic effects of fast daily infusions
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of low-dose paclitaxel, and a phase I clinical trial will, there-
fore, be necessary in order to assess the possible duration
and safety of our proposed scheme. Such a trial is currently
being organised in our department.
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