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Summary

Paclitaxel and docetaxel are 2 compounds from the new taxoid class of anti-
cancer agents. Both drugs are very similar in preclinical activity, mechanism of
action and spectrum of clinical activity. Some subtle differences in the intracel-
lular retention of docetaxel may account for its lack of schedule-related
myelosuppression and greater potency, and may be relevant to the skin toxicity
and oedema which it produces. Early data suggest that there may be differing
behaviour of anthracycline/taxoid combinations with respect to cardiotoxicity.

Paclitaxel has been studied in several first-line combination therapy trials in
ovarian cancer. Here, paclitaxel in combination with a platinum compound seems
to have proven itself as a standard regimen. It is uncertain if docetaxel will be
evaluated in this context.

An abundance of clinical data is available for both analogues in the advanced,
metastatic setting of breast cancer. Both also have been compared as single agents
with doxorubicin with the results suggesting paclitaxel in a 3-hour infusion is
inferior to the anthracycline (in terms of response rate), and those of docetaxel
suggesting it is superior to the same dose of doxorubicin. This indirect comparison
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favours the activity of docetaxel; however, it is clear that in the dose/schedules
studied, the taxoid compounds are not equitoxic. Either agent by itself, in the
treatment of metastatic breast cancer, remains appropriate; however, lack of cu-
mulative toxicity may make paclitaxel more attractive in some situations where
prolonged administration is foreseen.

Lung cancer trials have also confirmed the activity of both agents, although
docetaxel appears to have slightly more promising activity in previously treated
patients than paclitaxel. Paclitaxel in combination with cisplatin has been evalu-
ated in randomised trials as first-line treatment of non—small-cell lung cancer
(NSCLC). The results of these trials taken together suggest that this combination
has an impact on survival similar to other new regimens now considered ‘stand-
ard’ in the front-line setting in this disease.

Unfortunately, despite all the phase Il data generated in numerous tumour
types, little else can be said about the role of either taxoid in the ‘standard’
management of malignant disease. It will be some years yet before taxoid-based
combinations have been evaluated sufficiently in randomised trials such that the
impact of this novel class can be adequately assessed in terms of survival and
cure rates.

Taxoids represent a new class of agents havingave recently been approved for use in clinical
both novel chemical structure and mechanism opractice. Brief mention is also made of their com-
action. Paclitaxel, a natural product derived fromparative preclinical antitumour activity and mech-
the bark of the Western yeWaxus brevifolawas anism of action.
the first agent of this class to be identified. Extracts
of the bark were first examined for antitumour ac-
tivity in 1962, but it was not until a decade later
that Wanft! described the unique and complex  Typylin is the cellular target of both paclitaxel
chemical structure of paclitaxel (fig. 1). Interest ingnd docetaxdl-3! In the normal state there exists a
the agent grew when Schiff et al. described itsyynamic equilibrium between tubulin dimers and
novel mechanism of action in 19%9.Problems  mjcrotubules. Energy in the form of guanosine tri-
with supply and formulation initially slowed the phosphate (GTP) is required for microtubule for-
clinical study of paclitaxel, but by the mid 1980s mation. In contrast to the vinca alkaloids, another
US National Cancer Institute (NCI) sponsored tri-class of tubulin-acting agents, taxoids act to pro-
als were well under way. At about the same timemote tubulin polymerisation and the formation of
the French had produced a number of semisyrstable microtubules even in the absence of GTP.
thetic taxoid derivatives from baccatin Ill, an ex-The microtubules produced in the presence of
tract from the needles of the European ykviaac-  taxoids are resistant to disassembly by physiologi-
cata Docetaxel was the agent selected for furthecal stimuli and cells exposed to these agents exhibit
formulation and clinical trials, which were first un- an accumulation of arrays of disorganised micro-
dertaken in 1990. It differs from paclitaxel in the tubules. This profoundly affects the normal mitotic
10-position on the baccatin ring and in th@@8si-  process and eventually results in cell death.
tion on the side chain (fig. 1). Although both taxoids bind to the same site on

This review focuses primarily on the compara-the B-subunit of tubulif¥ the microtubules pro-
tive clinical pharmacology, toxicity and spectrum duced by each are not identi€dIDocetaxel pro-
of antitumour activity of the taxoids, both of which duces microtubules of somewhat larger size (an

1. Preclinical Data
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Fig. 1. Chemical structures of paclitaxel and docetaxel.

average of 13.4 tubulin subunits) than paclitaxelsome of the clinical development of the drug as is
(average of 12 tubulin subunits). Furthermore,outlined below.

docetaxel is more avidly taken up by cells and is

retained intracellularly for a longer time than is 2. Phase | Clinical Trials

paclitaxel®! These features may explain why

. . . . Both taxoid compounds are insoluble in aque-
docetaxel is 2 to 4 times as potent as paclitaxel in X :
N L . . .~ ous solutions and thus considerable effort has gone
in vitro andin vivo studies of antitumour activity

, . into their formulation. Paclitaxel is formulated in

(reviewed in quelle et afl). HOV\_/e_ve_r, both 5004 alcohol and 50% cremophor EL, a polyoxy-
agents show a wide spectrum of activity in an arraysthylated castor oil derivative, and docetaxel is for-
Ied to their Se|eCti0n for Clinical deVeIOpment. Sev- Paclitaxe' entered phase | trials in 1983 (table
eral experiments indicated that when the exposurg) and several intravenous regimens were plan-
to paclitaxel was prolonged, greater antitumour acned(®-29] However, the appearance of hypersensi-
tivity was seer®! This observation has fuelled tivity reactions (HSRs) early in the phase | experi-

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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Table I. Phase | trials of paclitaxel and docetaxel

Drug Schedule (infusion duration ~ Premedication Phase Il dose/MTD DLT Reference
and frequency) (mg/m?)/(mg/m?)
Paclitaxel 1h q 3wk No Not recommended HSR 9
lh x1orx3q 3wk Yes 200 x 1/Not determined Not seen 10
3h q 3wk No Not recommended HSR 11
6h q 3wk Yes 210/255 Neutropenia 9
6h q 3wk Yes 225/275 Neutropenia 12
6h q 3wk Yes 280/275 Neutropenia/neuropathy 13
24h g 3wk Yes 170/200 Neutropenia 14
24h g 3wk Yes 250/275 Neuropathy 15
24h g 3wk + G-CSF Yes 250/300 Neuropathy 16
120h q 3wk Yes 150/180 Neutropenia/mucositis 17
1h daily x5 No 30 x5/40 x5 Neutropenia 18
1h daily x 5 No Not recommended HSR 19
6h daily x 5 Yes 30 x 5/40 x5 Neutropenia 19
96h q 3wk No 140/160 Neutropenia/mucositis 20
Docetaxel 1h q 3wk No 100/125 Neutropenia/mucositis, nausea 22
1-2h q 3wk No 115/100 Neutropenia 23
lhdays 1 and 8 No 50/55 Neutropenia 24
6h q 3wk No 80/100 Neutropenia/mucositis 25
1h daily x 5 No 14 x5/16 x5 Neutropenia/mucositis 26
24h q 3wk No 70/90 Neutropenia/fever, mucositis 27

Abbreviations: DLT = dose-limiting toxicity; G-CSF = granulocyte-colony-stimulating factor; HSR = hypersensitivity reactions; MTD = maximum
tolerated dose.

ence led to 2 important changes to the trials. Infuand severe with prolonged administration. In fact,
sion duration was extended to 6 or 24 hours anés was later shown in randomised trid}s the
premedication with corticosteroids, and histamineneutropenic toxicity of paclitaxel is schedule-
H; and H receptor antagonists, was added. Theselependent: more neutropenia is seen when the
manoeuvres were successful in reducing the incisame dose is given as a 24-hour infusion than with
dence of severe HSRs, although minor symptomsa 3-hour one. For the most part, phase Il and com-
such as flushing remained common. It remains aination studies of paclitaxel have been carried out
subject of debate whether the taxoid or its vehiclewith one of two schedules of administration: a 24-
cremophor, is responsible for the HSR effects.  hour infusion (135 to 250 mgAnor a 3-hour infu-
The initial group of phase | trials found myelo- sion of the same dose, both repeated every 3 weeks.
suppression, primarily neutropenia, to be dose- Docetaxel entered phase | trials in 1990 (table
limiting and for phase Il evaluation the recom- 1)[22-27 and, of the several regimens studied, a 1-
mended dose was 135 to 250 mg(depending on hour infusion every 3 weeks given at a dose of 100
prior treatment), given as a 24-hour infusion with mg/n? was selected for phase Il evaluation. Dose-
appropriate premedication. Subsequently, mordimiting toxicity was neutropenia. Some mucositis
prolonged schedules (120 hours) and shorter infuand fever were observed but were not as frequent
sions (1-hour, 3-hour), given with premedication, or severe as were noted in repeat administration or
have been studied. Neutropenia has been dosésng infusion regimens. Because the vehicle in
limiting in most trials but myalgia and neuropathy which docetaxel is formulated is different from that
are also significant dose-related effects with theof paclitaxel, it was anticipated that HSRs would
shorter infusions, and mucositis is more commorbe less problematic. In fact, the phase | trials drew
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to a close without the use of premedication andbearance of peripheral oedema or effusions (which
with only infrequently documented reactions. may be confused with tumour progression) with
However, in phase |l trials HSRs requiring infu- repeated courses of therapy so that approximately
sion interruption were noted more often andhalf the patients are affected when the cumulative
docetaxel is now given with premedication to ame-dose reaches 400 mg/nThe pathophysiology is
liorate their severity. not understood but in one randomised study, co-
Gratifyingly, both agents demonstrated evi- medication with oral corticosteroid before and for
dence of antitumour activity in the course of phasea few days after treatment delayed the onset of
| evaluation. Responses were seen in ovarian cabedema and decreased its sevéiily.
cer, melanoma and non—small-cell lung cancer Paclitaxel also has some relatively characteris-
(NSCLC) in the paclitaxel studies and in breasttic adverse effects. Cardiac conduction distur-
ovarian cancer and NSCLC in docetaxel studiespances, usually manifested as asymptomatic

Much of the phase Il development focused on thesgradycardia, are common. Rarely, more serious

same tumour types. disturbances are seen and the presence of a pre-
_ existing cardiac conduction abnormality may be a
3. Toxic Effects relative contraindication to paclitaxel administra-

Phase | trials and data from phase Il studies edion- In @ phase | trial of the combination of
tablished that both taxoid compounds share man§lox0rubicin plus a 3-hour infusion of paclitaxel, a
of the same toxic effects including mye|osuppresgr§aterthan expected incidence of -congesnve.heart
sion (neutropenia), alopecia, mild gastrointestinaf@ilure has been seen; thus, studies of paclitaxel
effects and HSR (table I1). Whether the latter are dVith other cardiotoxic agents should be undertaken
result of the vehicles in which the drugs are preWith cautioni?%lIn contrast, single-agent docetaxel
pared or an effect of this class of compound reh@s not been shown to produce cardiac effects.
mains unclear. As noted above, neutropenia limitdVlore details on the cardiac effects of the combina-
the dose for both drugs and, in the case of pacliion of an anthracycline and a taxoid are to
taxel, this effect is schedule-related, with longerPe found in the section on breast cancer trials (sec-
infusions producing more neutropenia than shortion 5.1). _ _
infusions. In contrast, even a 1-hour infusion of A dose-related syndrome of myalgia/arthralgia
docetaxel can produce severe neutropenia. Thi common after paclitaxel administration but is
difference may be related to the differing intracel-
lular retention and characteristics of the micro- - o
tubule formation described above (section 1) Sto_Table II. Toxicity of taxoids in recommended dosages

matitis can be seen with both agents, although it i\®e"s® efect % 1D: cetaxel
most common when prolonged administration-ree " - "
schedules are used. HSR + + +

Skin toxicity consisting of erythema, dryness uair ioss ++ ++ ++
and/or maculopapular rash have been seen in up tucositis - + +
two-thirds of patients treated with docetaxel. The Cardiac arrhythmia + + -
nails of those undergoing repeated cycles of treatArthralgia/myalgia + + -
ment may show progressive thickening, dis- Neurosensory +a +a =
colouration and even loss in some individuals. Al-g:imgtl"’e oedema - - :

though skin rash has occasionally been reported . —
R . L. a Dose-related and also more prominent when paclitaxel is given

with paclitaxel, it is not common. A syndrome of  gyer an.

cumulative fluid retention is also an effect unique Abbreviations and symbols: HSR = hypersensitivity reactions;

to docetaxel. This is manifested by the gradual ap==absent +/— = mild; + = moderate; ++ = severe.

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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not a feature of docetaxel treatment. Neurosensoryable Ill. Mean pharmacokinetic parameters of paclitaxel (175
symptoms are also frequently noted with paclitaxel mg/m?, 3h infusion) and docetaxel (100 mg/m?, 1h infusion)
although they are usually not severe until highParameter Paclitaxel®*#1 _ Docetaxel® 2%l
doses are given (e.g. >250 mgji3® These ef- = (™" 16 4

fects have also been reported with docetaxel but arg® M0 140 %

. . tiy (h) 18.75 1.2

not a prominent toxicity at the usual dose andCL(L/hlmz) 12.69 2
scheduld3!! Crmax (HMOI/L) 4.27 47
AUC (umol/L « h) 16.81 5.69
4. Clinical Pharmacology Ves (LIm2) 99.25 67.3
Protein binding (%)? >95 >95

4.1 Pharmacokinetics 48h urinary excretion <10 <10

(% dose)
Both paclitaxel and docetaxel have undergone48h fecal excretion =70 =70

(% dose)

extensive pharmacokinetic evaluation. The phar- : —_ _ _

. . . . a Major plasma proteins involved are ai-acid glycoprotein (AAG),
macokinetic parameters of both drugs given in rec-" ;min and lipoproteins.
ommended doses are summarised in table Ill. Al-appreviations: AUC = area under the plasma concentration-time
though early studies with prolonged infusions of curve; CL = total body clearance; Crmax = peak plasma concentra-
paclitaxel suggested that it had linear pharmacoki-E‘;:};Iit;:j;“'\}:B::Vgl'j;:'e"g;od”is‘t’:i‘;fsoffg{"5‘222'(1;”_2;;5”"”a' plasma
netics(32:33 later studies showed that it followed
nonlinear pharmacokinetics due to saturable distri-
bution, metabolism and eliminati¢#:*l This  with more mucosal toxicity and studies were not
nonlinear pharmacokinetic behaviour is espemallypursued after phase I. A relationship has been ob-
evident with infusions of shorter duration such asseryed between the AUC of docetaxel and the per-
3 hours. Both nonlinearity and schedule dependgentage decrease in ANC in patients with solid tu-
ence have their impact on the pharmacokineticiyqs(26] This indicates that pharmacokinetic and
pharmacodynamic mtergctl_ons. PharmaCOdy_nam"bharmacodynamic relationships of this drug may
analyses have strongly indicated that there is a '%ls0 be important in future dosage strategies.

Iart]i.ctmsbr}ip dbetv;/Ieer\lNgce: percintallgte decrteasﬁ_li?herefore, limited sampling strategies have been
w 'ri A(\)I\(I)C ceng t(h tirr)1 O:c ? V\Slﬁiuheﬂ:]eu [Opm' developed for both docetaxel and paclitaxel which
count ) a ¢ time 1o N € plas amay greatly accelerate the pharmacokinetic/phar-

paclitaxel concentration is above a taisl level macodynamic relationships of these agents in large

of 0.1 umol/L (or 0.05umol/L).[3436] Others have : i/ 438401 |1 is ¢ bph dth t%h ¢ dg

reported a relationship between the area under thoPurations: IS to be hoped that these stud-
ies will shed some light not only on the relationship

plasma concentration-time curve (AUC) of pacli- o i
taxel and the percentage decrease in V#@nd between toxicity and plasma drug concentrations

also a rough correlation between neurotoxicity andPUt @lso on that between antitumour effect and
AUC [12,35] pharmacokinetic data, in particular the AUC, and
In contrast to paclitaxel, the pharmacokineticsduration of drug exposure.

of docetaxel are linear, with clearance independent Some indication of the existence of this latter
of the administered dose and with plasma AUC inJtelationship was seen in a study in previously un-
creasing in proportion to do&8! Bothin vitroand ~ treated NSCLC patients treated with carboplatin
in vivo cytotoxic effects of docetaxel appear to beand a 3-hour infusion of paclitaxéf! Patients in
time- and concentration-dependent. Informationwhom the time above a threshold plasma paclitaxel
on the pharmacokinetics of docetaxel given byconcentration of 0dmol/L exceeded 15 hours sur-
more prolonged administration has been s&8ht, vived significantly longer (median 8.2 months)
since when given in this manner it was associatedhan those who were above this concentration for

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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less than 15 hours (median 4.8 months). Furtheover 3 hours. No firm conclusion was drawn for

work in this area is needed. patients with more severe degrees of hepatic dys-
function because of limited patient numbers.
4.2 Metabolism In the population pharmacokinetic analyses per-

formed in phase Il trials of docetaxel, patients with

Tl.r;e rrllajo(; dpathtvvayl .ofhellrr;!natlotn bOfI' bOtfhlmoderate liver impairment [AST, alanine amino-
paciitaxefand docetaxel IS hepatic metaboliSm 10k, 5 oferage (ALT) >16ULN and alkaline phos-
lowed by biliary excretion. Although the cyto-

. hatase >2% ULN] had a 27% decrease in the
chrome P450 enzyme systems play a pivotal roI%

i th taboli t both d thei taboli learance and a 38% increase in the AUC of
in the metabolism ot bo rugs, their metaboliC ., o axel43.49 The recommended dose for such
disposition is different. Paclitaxel undergoes hy-

. " patients is 75 mg/fover 1 hour. For patients with
droxylatlon at the C6. and the I|3. ara pos'“of‘ increased bilirubin or ALT/AST of >3 ULN,
leading to the formation of 3 major metabolites:

X i Ikali hosph »BILN, f
6a-hydroxy-paclitaxel, 3p-hydroxy-paclitaxel and alkaline phosphatase >8 no safe dose

and &,3'-p-hydroxy-paclitaxel*4! Docetaxel has has as yet been recommended.
the same positions available for hydroxylation, but
it does not occur. The 4 major metabolites of doce-
taxel are produced by successive oxidation (to al- The hydroxylation of paclitaxel too6hydroxy-
cohol, aldehyde and then acid) of the tert-butyl espaclitaxel and 3p-hydroxy-paclitaxel is catalysed
ter group on the side-chaft?! The metabolites of by the cytochrome P450 (CYP)2C8 and CYP3A4
both paclitaxel and docetaxel are either inactive oisoenzymes, respectively. For the biotransforma-
much less cytotoxic than the parent compounds. tion of docetaxel in humans, the CYP3A enzyme
From the above it can be foreseen that the consubgroup plays a major role. Nonantineoplastic
comitant use of drugs which may have inducing ordrugs which are specific substrates of these en-
inhibiting effects on these hepatic enzyme systemgymes may therefore have an impact on the phar-
have the potential to alter the metabolism ofmacological profile, the toxicity and antitumour
paclitaxel or docetaxel. Moreover, it can be ex-effect of the taxoid&346.:50 Furthermore, other
pected that patients with impaired liver function antineoplastic agents may have interactions with
will suffer from enhanced toxicity due to changesthe taxoids when drugs are combined in the clinic.
in metabolism and elimination. Indeed, several In fact, sequence-dependent toxicity has been
studies using different infusion regimens (96-, 24-shown for combinations of paclitaxel given over
and 3-hour infusions) have confirmed this (sum-24 hours or longer with cisplatin, cyclophos-
marised in Nannan Panday etl8l). Venook et phamide and doxorubicip!>4 The observed in-
al#"l studied a 24-hour infusion of paclitaxel and creased toxicity with one of the two sequences cor-
recommended a dose of 135 mgimhen aspartate related with a change in pharmacokineffé$®]
aminotransferase (AST) was more than twice thdn the sequence finding study of cisplatin and
upper limit of normal (ULN) and bilirubin was paclitaxel, more profound neutropenia was ob-
<1.5 mg/dl; a dose of 75 mgfwhen bilirubin  served when cisplatin preceded paclitaxel. This in-
was 1.6 to 3.0 mg/dl; and 50 mg/mihen bilirubin  creased toxicity was related to a 25% decrease in
was >3.1 mg/dl. Huizing et &8l evaluated a 3- paclitaxel clearance compared with that when the
hour infusion of paclitaxel in 3 cohorts of patients agents were given in reverse order. Interestingly, in
with differing levels of liver dysfunction. They contrast to the findings of the combination of
concluded that patients with mild to moderate dys-doxorubicin and paclitaxel given by prolonged in-
function (transaminases <#QJLN and bilirubin  fusion where the sequence of paclitaxel first/
<1.25< ULN), limited prior chemotherapy, and/or doxorubicin second was most toxic, the tolerability
age <65 years could safely be given 175 nig/mof bolus doxorubicin/3-hour paclitaxel was not af-

4.3 Drug-Drug Interactions

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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fected by the order of administratiBf. However, low, and comparative remarks are made when ap-

as noted above, the latter combination showed apropriate. Finally, data from combination regimens

increased incidence of cardiotoxicity. and comments about the role of the taxoids in
Very recent data have shown that 3-hour paclistandard therapy are discussed.

taxel, in a dose-dependent manner, is responsible

for nonlinearity of doxorubicin disposition and el- 5.1 Breast

evated plasma concentrations of both doxorubicin Both litaxel and docetaxel i inal
and doxorubicinol when the agents are given si- oth paciitaxel and docetaxel are aclive sing'e

multaneously58l The effect on plasma doxorubicin agents in metastatic breast cancer and, importantly,

exposure is reduced when the agents are given .th havte ShtO\gn et\(ldetncte (t))r aI%IVItF): mllztinthlracy-
hours apart. The nonlinearity of doxorubicin dispo-C ine-pretreated patients (table 1V). Paclitaxel was

irst reported by Holmes and her colleagues in

sition was also dependent on the concentration o 91 1o h te of 56% in 25
that drug. These effects may have been caused by: 0 Nave a response rate o 0 IN 25 Women
ith metastatic disease, 14 of whom had received

competition of the 2 drugs for biliary excretion me- prior treatment for metastasé®. Since then there
diated by P-glycoprotein, which is also affected b ) ' '
y m-glycop Yhave been numerous single-agent stlfi€s70lof

the paclitaxel vehicle, cremophor EL. These obser- """ _ . .
vations illustrate that new paclitaxel-based combi-pac"taxel in the treatment of patients with breast
cancer. Because these trials enrolled mixed popu-

nations should be studied with extreme cautionI " f oatients in t f their prior treat i
when pharmacological interactions are uncertain 2 o"s Of palients in terms of their prior treatmen

or unclear status and employed a variety of doses and regi-

In patients with solid tumours, the pharmacoki- mens of paclitaxel, results have varied consider-

netic parameters of docetaxel and cisplatin wereably‘ In general, response rates have been higher in

not significantly influenced by their order of ad- pat|_ents for whom paclitaxel was first-line gneta—

ministration (cisplatin first or docetaxel firgty! ;tatr:c therapy (_respﬁpse rates from 32 to Gi/ﬁ) than
However, the levels of cisplatin-DNA adducts 'Et osf(te receiving this trea;mentzas seg(())n mc; or
measured in peripheral WBCs were significantlyt ereafter (response rates from 21 to 48%). Debate

lower when docetaxel was administered first rathe bout the ‘optimal’ dose and regimen of paclitaxel

than seconéb8 Whether this has any clinical im- adrgmlsﬁre_ltlolndh?s n(;t b(_aen trﬁsi)llved.
plications remains unclear. reclinical data showing that longer exposure

Finally, as yet unpublished data of a phase Iyielded superior results and clinical data from non-
study of t,he combination of docetaxel and ifosfa-r"’mdomised trials suggesting higher efficacy with

mide revealed that docetaxel has an important inI_onger infusion have led to 2 randomised studies in

fluence on the AUC of the latter. When docetaxelmetaStatiC breast cancer patients. The first of these
precedes a 24-hour infusion of ifosfamide, thecOmpared a 3-hour to a 24-hour infusion at a dose

clearance of that drug is increased and the AUC?f 175 mg/m.7 ResuI'Fs d.'d not show an advan-
reduced significantly in comparison with the re- tage to the longer |nf_u3|on Interms qf response rate
g : - (29vs 32%) but survival was longer in the 24-hour
verse sequence of administration (D. Schrijvers, e
personal communication). arm (9.8vs 13.4_ months; p = 0.02). As gxpegted,
myelosuppression was also more prominent in the
longer infusion arm. On the basis of favourable re-
sponse rates in phase Il trials, the second study, a
Numerous studies evaluating the single-agentandomised comparison of a 96-hour infu&i®?!
activity of both taxoids have now been completedwith a 3-hour infusion, is under way. Even if longer
with reproducible activity noted in breast, ovarian,infusions prove to be slightly more effective than
lung and several other tumour types. For each tuthe 3-hour schedule, the myelosuppression seen
mour type the single-agent activity is described bewith these regimens may limit their use in combi-

5. Clinical Antitumour Activity

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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Table IV. Single agent trials of paclitaxel and docetaxel in breast cancer

Reference Prior chemotherapy for metastases Dose Schedule CR/PR No. of Response
(no. of prior regimens) (mg/m?) (h) evaluable rate
pts (%)
Paclitaxel
Holmes et al.5% 0-1 250 24 3/11 25 56
Reichman et al 5 0 250 + G-CSF 24 313 26 62
Swain et al.[6 0 135 24 2/4 19 32
Davidson et al.l6Z 0 225 3 0/13 25 52
Gianni et al.1%3 0-1 (all pts) 175-225 3 7112 50 38
0 175-225 3 11 24 46
1 (anthracycline) 175-225 3 8 26 31
Seidman et al.[64 0; 22 (all pts) 175/250 3 1/12 49 26
0 250 3 1/7 25 32
=2 (anthracycline) 175 3 0/5 24 21
Fountzilas et al.l®® 0-2 (all pts) 175 3 2/12 33 42
0 175 3 1/5 11 55
1-2 (anthracycline) 175 3 1/7 22 36
Nabholtz et al.¢! 0-1 135 3 5/46 227 22
(randomised) 0-1 175 3 12/53 223 29
Peretz et al.67] 0-1 175 3 N/A 29
(randomised) 0-1 175 24 N/A 32
Seidman et al.[58] >1 (anthracycline) 200-250 + G-CSF 24 2/36 76 33
Seidman et al.l®%! 1-2 (short taxoid) 120-140 96 o7 26 27
Abrams et al.l"% >2 135-175 24 4/36 172 23
Wilson et al.?% >1 (doxorubicin or mitoxantrone) 140 96 0/16 33 48
Docetaxel
Hudis et al.l™l 0 100 1 2/18 37 54
Trudeau et al.l’? 0 100 1 3/17 32 63
75 1 1/5 15 40
Chevallier et al.[" 0 100 1 5/16 31 68
Dieras et al.["4] 0 75 1 5/12 34 50
Fumoleau et al.[’ 0 100 1 2/23 37 68
ten Bokkel Huinink et al.78l 1 (8 pts 0) 100 1 2/15 32 53
Adachi et al.l’”} 0 60 1 3/14 30 57
21 (28 pts anthracycline) 60 1 2/13 42 36
Valero et al.[’8! >1 (anthracycline) 100 1 0/18 34 53
Ravdin et al.l"! >1 (anthracycline) 100 1 3/17 35 57
Guastalla et al.[8% >1 (anthracycline) 100 1 0/15 51 29

Abbreviations: CR = complete response; G-CSF = granulocyte-colony-stimulating factor; N/A = not available; PR = partial response;
pts = patients.

nation trials. Ultimately, it is likely that the clinical a randomised study of 2 different doses in meta-
situation in which paclitaxel is employed (pallia- static breast canc&f! In this trial, 471 patients
tive vs curative; single agems combination) will  given paclitaxel as a 3-hour infusion were ran-
determine the optimal infusion duration. domly assigned to receive either 135 or 175
In addition to comparative trials exploring infu- mg/m2. Response rates were observed to be
sion duration, paclitaxel has also been evaluated islightly higher in the higher-dose arm (2822%)
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but the differences were not statistically signifi- 75 and 100 mg/gwill address the question di-
cant. A longer time to progression (TTP) was alsorectly.
noted in the higher dose arm (423.0 months; p Given that both agents are active in this disease,
= 0.027) but survival was similar in both arms. what comments are possible about their relative
These results are similar to the findings in ovarianmerits? The single agent data show that response
cancelkll and suggest a slight dose-response relatates are overlapping, although those for docetaxel
tionship with this agent. have been, in general, somewhat higher than those
Phase Il studies in breast cancer were an earljeported for paclitaxel when categories by prior
priority for the development of docetaxel becauseireatment are considered. However, some of the
of activity seen in heavily pretreated cases in soméocetaxel studies have been of small sample size in
of the phase | trials. In 5 trials docetaxel was giverSingle institutions, factors which can lead to better
as first-line treatment for recurrent disdases!  results. Clearly, a direct comparison will be neces-
and one further stuffl included a substantial sub- Sa'y to draw firm _conclusions and one such trial is
group of such patients. The majority of studies®"90ing, comparing docetaxel 100 mg/aver 1

administered docetaxel in a dose of 100 nig/m Nour against paclitaxel 175 mgfover 3 hours in
but 3 trials included patients treated at loweranthracycline-resistant metastatic breast cancer.

dosed7274770verall response rates in this favour- The weakness of this design lies in the fact that

able patient group ranged from 50 to 68%. In triaIS'[here are certain to be substantial toxicity differ-

in which patients had received prior chemother-.er;ce.S betvx;]eedn Ithe 2 f;l(rms: ﬂ:e Eaclltaxe! t:oze z'atr;]d
apyl76-89 response rates were somewhat lower! US'ON SCheduie are known fo be associated wi

(29 to 57%) but particular notice has been taken olfmle ngutropema, whereas. the docetaxgl arm wil
the apparently high activity in ‘anthracycline- result in grade 4 neutropenia in most patients. If the

o . . results indicate greater activity for docetaxel, it
refractory’ patients where in 3 trials response rates

. will be argued that the arms were not equitoxic. If
0 -80]
ranging from 29 to 57% were notéd: the results in terms of efficacy are similar, the

. . . higher toxicity on the docetaxel arm will allow the
use of docetaxel in breast cancer is its optimal dose

: I .~ tonclusion that the therapeutic index for paclitaxel,
The dose of 100 mg/Awhich has been utilised in in this palliative setting, might be greater.

most studies produces severe myelosuppression in Two randomised trials comparing single agent
the majority of patients, with a relatively high fre- ., g wyith doxorubicin were reported recently, at
quency of febrile complications. This observation, o May 1997 meeting of the American Society of
plus the knowledge that certain of the toxic effectsgjinical Oncology. The first study, by Piccart and
of the agent are related to total cumulative dosegq|ieagues, compared paclitaxel 200m§8n
have led some to consider that lower doses, ifoyrs with doxorubicin 75 mgfnas first-line
equally effective, would be more appropriate. Non-chemotherapy in 331 patients with metastatic
randomised information on this question is limited: hreast cancédél! Response rates were 25 and 41%
results from the small subset of patients in the triafgy paclitaxel and doxorubicin, respectively (p =
by Trudeau et df?l and the study by Dieras et 0.004). Progression-free survival was also longer
al.["¥ in which untreated patients received 75in the doxorubicin arm (4.Ys 7.3 months; p <
mg/n¥, suggest less activity (response rates 40 ang.001). A crossover to the alternative agent was
50%) than other first-line studies. However, in thepart of the study design, but response rates have not
trial reported by Adachi et df.’ where all patients  been reported.

received only 60 mg/fof docetaxel, the response  In a similar study, Chan et &# described the
rate in the no-prior-treatment group was 57%. Anactivity of docetaxel 100 mg/hcompared with the
ongoing randomised trial comparing the doses osame dose of doxorubicin (75 md/inas first- or
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second-line therapy in 326 patients. The overaltoxicity was seen (6 of 33 women with clinically
response rates were: docetaxel 47% (first-linereversible congestive heart failure).
58%) and doxorubicin 32% (first-line 44%). TTP ~ Subsequently, a second study of paclitaxel
data were incomplete but tended to favourgiven as a 3-hour infusion combined with doxoru-
docetaxel. These 2 trials had a common controbicin confirmed both the high response rate (83%;
arm of doxorubicin given in the same dose and thu24% complete) and also the greater than expected
have provided an indirect comparison of the 2incidence of clinical CHF (6 of 30 patients) at
agents in the group of first-line patients. As wascumulative doses of doxorubicin ranging from 329
noted in some of the phase Il trials, these data suge 550 mg/rA.[85] As described above, recent work
gest that docetaxel has higher response rates thdny Gianni et al?8l shows there is a pharmacoki-
paclitaxel when the drugs are given in the dosesetic interaction between doxorubicin and 3-hour
and schedules described. While we await the repaclitaxel giving rise to nonlinearity of plasma
sults of the direct comparison of the 2 taxoids notedloxorubicin disposition and increased concentra-
above, the observations from these 2 trials otions of the anthracycline. This may explain the
taxoidvsdoxorubicin may be of help when select- apparent increase in cardiac effects.
ing a taxoid to build into ‘curative intent’ (e.g. ad-  Paclitaxel plus epirubicin has also been studied
juvant) protocols. in combination in a phase I/l trial and shows a high
While the debate continues over which taxoidresponse rate (84%) with seemingly less cardio-
is a better choice as a single agent, investigatorxicity (3 of 50 patients with clinical CHF) than
have moved forward into developing combinationthe studies described abd¥@.Docetaxel has also
regimens. Should the taxoids add to existing drugbeen studied in combination with doxorubi€if.
the level of activity that single-agent studies sug-Early results show considerable activity and no ad-
gest, combination response rates in excess of 704erse effects on cardiac function. Trials combining
with a substantial complete response (CR) rateepirubicin and docetaxel are ongoing. It is difficult
might be expected. Regimens with this level of ef-to draw firm comparative conclusions about the
ficacy could have an impact on survival in ad- cardiac safety of the various taxoid/anthracycline
vanced disease and would be highly desirable teombinations, since all of the above reports are
test in an adjuvant setting. from small, nonrandomised trials. However, it is
The first paclitaxel combination development reasonable to suggest that combinations of anthra-
was with doxorubicin and trials were initially per- cyclines and taxoids must proceed with caution,
formed utilising longer (24 or 72h) infusions of evaluating cardiac function prospectively until the
paclitaxell®383] As might have been predicted with relationships are clear.
the toxicity profile of prolonged infusion of At this point there has only been one reported
paclitaxel, mucositis and severe myelosuppressiostudy comparing taxoid-based combinations with
were noted. In one study, the severity of mucositioother therapy in breast cancer, although several ad-
was sequence-related: less toxicity was seen iflitional trials of this design are ongoing in both
doxorubicin preceded paclitaXé} The 3-hourin- metastatic and adjuvant disease settings. Recently,
fusion of paclitaxel has been easier to combineSledge et af8l presented the results of a 3-arm
with other drugs, and phase | studies in combinaintergroup study comparing doxorubicin 50 mg/m
tion with bolus doxorubicin and with cisplatin (ev- plus paclitaxel 150 mg/&24 hours plus G-CS¥s
ery 2 weeks) have been comple®#4 Both of  doxorubicin 60 mg/fvs paclitaxel 175 mg/@t
these studies described very high response rates! hours as first-line chemotherapy in 739 patients
(94 and 72%, respectively). 41% of the patients inwith metastatic breast cancer. The response rate on
the doxorubicin trial had a complete responsethe combination arm was higher than that on either
However, an unexpectedly high level of cardiacof the doxorubicin or paclitaxel arms (36 vs
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34%; p = 0.007 doxorubiciss combination, p = apy. In fact, the recently reported study of pacli-
0.004 paclitaxels combination, p = 0.84 pacli- taxelvs cyclophosphamide, methotrexate, fluoro-
taxel vs doxorubicin), but no significant differ- uracil and prednisone (CMFP) suggests this single
ences were seen in CR rates$8vs3%). Median agent is as effective as the traditional multidrug
time to treatment failure was longer on the combi-régimen in providing palliative thera! An as-
nation arm (8.9s5.9vs6.0 months). However, the Sessment of the impact that taxoids will have on the
overall survival was similar in all 3 groups, possi- survival of women with this disease awaits com-
bly because of crossover between the single-agerﬂ'etior_‘ of other ongo.ing stud.ies in metastatic and,
arms. Cardiac toxicity on the combination arm wag™Ore importantly, adjuvant disease.
similar to that seen on the doxorubicin-alone arm,
in keeping with the phase I/l trial data, suggesting 5-2 Ovary
that cardiac effects are not a problem in combina-
tion with doxorubicin when paclitaxel is given over
24 hours.

In view of the increased complexity of the

One of the first tumour types to be assessed in
paclitaxel phase Il development was ovarian can-
cer where response rates to paclitaxel 135 to 250
C - mg/?/24 hours were seen in 20 to 37% of patients
combination arm [requiring granulocyte-colony- with platinum pre-treated dised%e9? (table V). It
st|mulat|_ng factor (G-CSF)], _'t IS debataple was initially lauded as showing exciting activity in
whether it should usurp sequential use of the S'nglﬁlatinum-refractory ovarian cancer but the magni-
agents in this palliative setting. Certainly, CR ratesy,qe of effect in that setting is highly dependent on
were no higher (¥s 6 vs 3%) and quality-of-life  how ‘refractory’ is defined. In a large European-
measures showed no differences in the 3 arms. Uiz anadian trial, only 12% of patients progressing
til the results of the other combination trials aYEduring therapy with p|atinum Compounds respon-
available there is no ‘standard’ combination taxoidded to paclitaxe?!! In this same study, the ques-
regimen which can be recommended outside ofion of the safety of a short infusion and the effect
study protocols. In clinical practice, taxoids shouldof 2 doses was explored in a randomised factorial
continue to be used as palliative single agent therdesign. Three-hour infusion with premedication

Table V. Single agent trials of paclitaxel and docetaxel in platinum pre-treated ovarian cancer

Reference Dose Schedule CR/PR No. of Response rate
(mg/m?) (h) evaluable pts (%)

Paclitaxel

McGuire et al.[%] 110-250 24 1/11 40 37

Einzig et al.°% 180-250 24 1/5 30 20

Thigpen et al.l’ 170 24 8/8 43 37

Eisenhauer et al.?Yl (randomised bifactorial) 135/175 3/24 6/60 382 17 (all pts)
135 3/24 2127 195 15
175 3/24 4/33 187 20
135/175 3 3/26 182 16
135/175 24 3/34 200 19

Seewaldt et al.[*3] 250 24 6/19 100 25

Gore et al.l®¥ 135/175 3 2/20 140 16

Docetaxel

Francis et al.[% 100 1 0/8 23 35

Piccart et al.l07] 100 1 2/16 76 24

Abbreviations: CR = complete response; PR = partial response; pts = patients.
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was found to pose no greater risk of severe HSRs A third randomised trial front-line was reported
than 24-hour infusion. No difference in responsein the same meetin§’! This trial, GOG 132, again
rates was noted between the short and long infuexamined suboptimally debulked patients only,
sions or between the doses of 135 and 175 fig/mrandomising them to receive paclitaxel 200
although TTP was slightly longer in the higher mg/n?/24 hours/scisplatin 100 mg/rfvsthe com-
dose group. This finding was similar to that of thebination in the same doses as GOG 111. Response
randomised trial in breast cancer comparing theates and TTP were lowest in the single-agent
same 2 doses over 3 holf&. paclitaxel arm. The cisplatin alone and the combi-
Cisplatin was the first agent to be used withnation arms were similar in TTP and overall sur-
paclitaxel in combination in this disease and itvival was similar in the 3 arms. The high propor-
proved feasible although, as with doxorubicin, thetion of early crossovers in both the single-agent
severity of toxicity was dependent on the sequencarms made time-to-event analyses difficult to in-
of administration when paclitaxel was given as aterpret. The paclitaxel plus cisplatin arm had the
24-hour infusiorf®l The first randomised trial of best combination of efficacy and toxicity of the
this combination in the front-line setting was re- three and was recommended by the authors. On the
cently published by the Gynecologic Oncology basis of these 3 trials, paclitaxel and cisplatin com-
Group (GOG 1119 In 410 suboptimally de- bination therapy can be considered a standard regi-
bulked patients, front-line use of paclitaxel 135men in the first-line treatment of ovarian cancer.
mg/m? over 24 hours plus cisplatin 75 mg/mas Carboplatin has also been combined with pac-
superior to cyclophosphamide 750 mgfitus the  litaxel in several studi€¥-100in this disease and
same dose of cisplatin in terms of TTP (median 18n lung cancer patient&!! Interestingly, less
vs 13 months) and overall survival (median\88 myelosuppression, especially thrombocytopenia,
24 months). has been noted with this combination than would
A second large study (680 patients), carried ouhave been predictd&2 Randomised trials of the
by a collaboration of 4 European and Canadian coearboplatin/paclitaxel combinatiovs cisplatin/
operative groups, was recently reporf8iThe paclitaxel as first-line ovarian cancer treatment are
major differences between the design of this trialnearing completion. An early report on one such
and that of GOG 111 were the use of a differenstudy suggested similar efficacy with more myelo-
paclitaxel dose/regimen (175 mg/mver 3 hours  suppression and less neurotoxicity in the carbo-
with an option to escalate to 200 md@jithe in-  platin arm{%3] However, the numbers of patients
clusion of both optimally and suboptimally de- in the trial were small, so it was underpowered to
bulked patients, and the availability of paclitaxel detect important efficacy differences. The final re-
as therapy for relapsed disease in the nonsults of this and the other carboplatin studies are
paclitaxel-containing arm. In addition, interven- awaited before firm conclusions can be made. Fi-
tion debulking surgery was permitted for those pa-nally, intraperitoneal (IP) treatment with paclitaxel
tients who had suboptimal debulking at the time ofhas been studi€d“! since this agent has a striking
trial entry. Results of this study reported at the Maypharmacological advantage when administered by
1997 meeting of the American Society of Clinical this route compared with the intravenous route.
Oncology indicated that, as in the GOG 111 studyPilot regimens combining IP paclitaxel with other
there was a significantly prolonged TTP in the IP agents or with systemic therapy are ongoing, as
paclitaxel arm (median 16812 months). Overall are studies combining anthracycline, platinum and
survival data are awaited. More neurotoxicity waspaclitaxell105]
noted with the 3-hour paclitaxel infusion than had Comparatively speaking, relatively few studies
been described with the 24-hour infusion utilisedof docetaxel have been completed in ovarian can-
in GOG 111. cer (table V). In platinum-pretreated patients
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docetaxel 100 mg/fproduces activity similar to 5.3 Lung Cancer

that of paclitaxel (response rate overall 26% in 99

assessable patient§)%1971 Regimens are being ~ 5-3.1 Non-Small-Cell Lung Cancer .

developed combining docetaxel with other active 'Nitial phase Il trials of paclitaxel in NSCLC
agents but, at the time of this writing, no random_employed the highest tolerable doses of the agent

i 08,109]
ised studies of docetaxel in the front-line setting ar 200 to 250 mg/r?)_ given over 24 hourd:
ongoing esponse rates with this approach were 21% and

o . . 24% in previously untreated patients but neutro-
Of the 2 agents, it is likely that paclitaxel will nonia was severe. Subsequently, doses from 135 to
continue to play a dominant role in the treatmentyog mg/nd over 1 to 3 hours have been stud-
of ovarian cancer because the bulk of the informajedf10.110-112jn 3 similar population and activity
tion and the only trials in front-line disease havemaintained response rate activity in the range of
utilised this taxoid. 25% (table VI) with less myelosuppression. The

Table VI. Single agent trials of paclitaxel and docetaxel in non—-small-cell and small-cell lung cancer

Reference Prior Dose Schedule CR/PR No. of Response
chemotherapy ~ (mg/m?) (h) evaluable pts rate (%)

Non-small-cell lung cancer

Paclitaxel

Chang et al.[1%] No 250 24 0/5 24 21
Murphy et al.[0% No 200 24 1/5 25 24
Gatzmeier et al.l*0] No 225 3 0/8 37 22
Sekine et al.14 No 210 3 23 60 38
Millward et al.[112] No 175 3 0/5 51 10
Murphy et al.[*13l Yes 175 24 0/1 35 3
Ruckdeschel et al.[14 Yes 200-250 24 0/2 14 14
Docetaxel

Fosella et al.[1%] No 100 1 0/13 39 33
Francis et al.['10] No 100 1 0/11 29 38
Cerny et al.l'*"] No 100 1 17 35 23
Burris et al.l*18] No 100 1 0/3 14 21
Miller et al.[19] No 75 1 0/5 20 25
Kunitoh et al.[2%] No 60 1 0/14 72 19
Fosella et al.[t24 Yes 100 1 0/9 42 21
Burris et al.[118] Yes 100 1 0/3 15 20
Small-cell lung cancer

Paclitaxel

Ettinger et al.l134] No 250 24 0/11 32 34
Kirschling et al.*3] No 250 + G-CSF 24 0/15 37 41
Smit et al.[13¢] Yes 175 3 0/5 14 36
Docetaxel

Latreille et al.[37] No 75 1 0/1 12 8
Smyth et al.[*38] Yes 100 1 017 28 25

Abbreviations: CR = complete response; G-CSF = granulocyte-colony-stimulating factor; PR = partial response; pts = patients.
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activity of docetaxel in chemotherapy-naive pa-plus paclitaxel 135 mg/#24 hours or cisplatin
tients is very close to that reported with pacli- plus paclitaxel 250 mg/#24 hours with G-CSF
taxef15-120] gver a range of doses (60 to 100 support. Results in 560 patients have recently been
mg/mP). Given that both agents show activity in reported in preliminary forri#28l Response rates
untreated patients, 2 different avenues of investion the 3 arms were 12.3, 26 and 31%, respectively.
gation have been pursued. Both paclitaxel arms had higher response rates
In the first, an assessment of taxoid non—crossthan the control arm (p < 0.001), but there was not
resistance to platinum compounds has been pug strong dose-response relationship between the 2
sued by evaluation of the drugs in second-linepaclitaxel arms. Median survival was also greater
treatment of NSCLC. Two studies of paclitaxel in the paclitaxel arms (9.6 and 10.1 montb3.4
have been reportéé-114and an overall response months for cisplatin/etoposide) although 1-year
rate of only 6% seen in a total of 46 patients. In 2survival rates remained about the same.
separate studig8121 docetaxel gave an overall In the second trial, the European Organisation
response rate of 21% in a total of 57 patients. Thes®r Research and Treatment of Cancer (EORTC)
data suggest that docetaxel has greater activity irung Cancer group randomised 251 patients to re-
previously treated patients and 2 randomised trial§€ive either cisplatin plus teniposide or cisplatin
are ongoing to explore this further. In one study,Plus paclitaxel 175 mg/#8 hours!?°l Results
docetaxel will be compared with best supportiveshowed lower toxicity and a higher response rate
care, and in the second with other single-agen®" the paclitaxel arm but no effect on survival.
therapies. These studies will help determine not Both cisplatin and vinorelbine have been com-
only if the response rates to docetaxel are highePined with docetaxel in NSCLC tritd>132] but
than either of the strategies mentioned, but whethetignificant haematological toxicity limiting full-
quality of life and survival are favourably affected. dose docetaxel delivery has been noted in these
Quality of life will be an important end-point in frials. As with paclitaxel, a combination of doce-
this setting where all patients are destined to suci@xel and radiation has been studied in a phase |
cumb from their disease and where therapy mayfial in locally advanced diseaB&% No random-
bring with it significant toxic effects. Ised trlals_ have bee_n comp_leted of docetaxel-bas_ed
The second avenue of investigation has been iffombinations but, interestingly enough, ECOG is

the development of taxoid-based combination reconducting a trial of docetaxel/cisplatin versus
gimens in NSCLC. Combination work with pacli- paclltaxellc[splatm. Data frgm 'thIS t.rlal should
taxel and cisplatin, a logical combination for lung help determine the best _tax0|dIC|s.,pIat|n regimen to
cancer, had already been undertaken in ovariafiect for future study in neoadjuvant and other
cancet>ll and these regimens were also studied irﬁrogra_mmes_. A random!sed t_”al comparing car-
NSCLC. Paclitaxel has also been combined wit oplatln/pqclltaxel with cisplatin/paclitaxel is also
carboplatin, ifosfamide and vinorelbine in various eing carried out by the same group.
studies!?2-125]Finally, because of data suggesting s 3.2 small-Cell Lung Cancer
that paclitaxel may be an effective radiation- Compared with NSCLC, there have been rela-
sensitising agent, combination studies of thoraciaively few trials of the taxoids in small-cell lung
radiation with either weekly or 2-weekly paclitaxel cancer (table VI). Of the 2 taxoids, the results with
have been completets.127] paclitaxel are more impressive, consistently show-
Thus far, there are 2 reported randomised trial$ng higher single-agent response rates regardless
of paclitaxel combination therapy in advancedof prior treatment statu$34-138 Pursuit of
NSCLC. In the first, a 3-arm trial by the Easternpaclitaxel-based combinations in both the front-
Cooperative Oncology Group (ECOG), cisplatin line and recurrent disease settings is certainly war-
plus etoposide was compared with either cisplatirranted.
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Table VII. Single-agent trials of paclitaxel and docetaxel in squamous cell carcinoma of the head and neck

Reference Prior chemotherapy  Dose Schedule CR/PR No. of Response
for recurrence (mg/m?) (h) evaluable pts rate (%)

Paclitaxel

Forastiere et al.[39 0 250 + G-CSF 24 2/10 28 43
Thornton et al.[*40] 0 250 + G-CSF 24 2/4 23 26
Gebbia et al.[141 0-1 175 3 0/4 20 20
Docetaxel

Catimel et al.l*4?] 0 100 1 2/10 37 32
Dreyfuss et al.[143] 0 100 1 4/9 29 45
Couteau et al.[*4] 0 100 1 0/3 1 27
Ebihara et al.[4%] NA 60 1 017 19 37

Abbreviations: CR = complete response; NA = not available; PR = partial response; pts = patients.

5.4 Head and Neck 96-hour infusion regimen is also being studied, but

no data are available.

Both paclitaxel and docetaxel have shown mod-  Al| of the reported docetaxel studies have been
erate levels of single-agent activity in squa-carried out with a 1-hour infusion and a dose of
mous cell cancers of the head and H88R*I(ta-  either 100 mg// (3 trials) or 60 mg/r(1 trial).
ble ViII). The overall response rate with the higher dose was

In 2 studies using a dose of 250 mglwer 24  36%[142-1441 An update of the Japanese study using
hours with G-CSF support in a relatively favour- a dose of 60 mg/frshowed a similar response rate
able patient group, including those with untreatedof 37%[14%! in contrast to an earlier report of the
locally advanced disease, the overall response ragame trial where only 12% of patients were appar-
to paclitaxel was 35%39140] Unfortunately, re- ently responderg?’1 Toxicity in these trials was
sponse duration was short (3 to5 months) and toxiSimilar to that in other trials of docetaxel given in
city was substantial. Early deaths were reported ithese doses. o o
both trials, several as a result of sepsis. A dose of AS @ result of the activity seen in single-agent
paclitaxel 175 mg/fover 3 hours without growth studies, taxoid based combination chemotherapy

factor support given to a less favourable group of€gimens have been studied in several situations:

patients produced a 20% response rate but Wa%s therapy In patients with recurrent or metastatic

much better tolerate?! In contrast to the higher- = >ca>c 8s @ neoa_djuvan.t treatment in those with
._locally advanced disease; together with radiation

dose 24-hour infusion trials, no febrile neutropenlatherapy (chemoradiation) and in organ preserva-
was seen. This dn‘fgrentlal. tOXI_CIty effect has als’Otion trials. Randomised trial data are available only
beer? documented in the mtenm report of a raNtor paclitaxel (see below) and no clinical data are
domised EORTC study of paclitaxel 175 m&/m ,aiaple for the combination of docetaxel and ra-
over 3 or 24 hourgsmethotrexate in head and neck jistion.

cancef!*l In the 24-hour arm there was more  gjnce preclinical studies demonstrated syner-
grade 4 neutropenia (88 5%) and more febrile gistic cytotoxicity of paclitaxel plus cisplatiie!
neutropenia (4%s 0%). No comparative data on many trials have focused on the combination of a
response rates are as yet available. However, thigixoid and a platinum compound. In recurrent dis-
trial may lead to a specific recommendation on theease, the ECOG recently reported the results of
most appropriate paclitaxel regimen for palliativea randomised trial of cisplatin 75 mg/mvith
therapy. As is the case in other tumour types, theither high dose (200 mg#24 hours) or low dose
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(135 mg/nd/24 hours) paclitaxel. Response ratespaclitaxell165166]However, docetaxel was inactive
were similar in the 2 arms (34 35%), as was in the one reported glioma stud$?] Although the
the survival experience (median approximately 7response rates are modest, because of the labora-
months)14°] tory data mentioned above (section 5.3.1) showing
Response rates are higher in the neoadjuvarthat paclitaxel is a radiation sensitiser, trials com-
setting in locally advanced disease. A phase I/lbining this agent with radiation have been under-
trial of escalating paclitaxel plus cisplatin and G-taken in both malignant gliori#&8! and carcinoma
CSF support documented a 72% responsd¥®&le. of the cervix. There was some initial enthusiasm
The combination of docetaxel plus cisplatin in athat docetaxel might prove to be an important new
mixed group of neoadjuvant and untreated metaagent in soft tissue sarcoma because a European
static disease patients yielded a response rate gfoup reported a 17% response rate in patients who
78% (11% with CR}*Y The most spectacular had failed previous chemotherdfff] However,
level of activity has been seen in a combinationonly an 11% response rate in untreated patients
trial of docetaxel, cisplatin, fluorouracil and cal- with the disease was documented in a second trial
cium folinate (leucovorin) in patients with curable, and the level of interest in pursuing the drug in this
locally advanced squamous cell cancer of the heagimour has waned?® Paclitaxel showed only a
and neck!>? All 17 patients treated to date have 494 response rate in the single reported study in soft
responded with an overall CR rate of 67% (100%tissye sarcom@?dl
CR rate at primary site). However, even with G- sevyeral taxoid studies have been reported in
CSF support, toxicity was formidable (febrile previously untreated patients with upper gastroin-
neutropenia, mucositis, renal tubular concentrayesinal tract malignancies, with mixed results.
tion defect). The EORTC is planning a study i”Ajani et allt72 gave 50 patients, with chemother-
patients with locally advanced head and neck Canypy-naive oesophageal cancer, treatment with pac-
cer com'paring this regimen without the use of calyjiaxel 250 mg/r/24 hours and documented one
cium foll_nate (CFT regme@sthe ‘st.aerard’ther— complete and 15 partial responses for an overall
apy of C|splqt|n/flu_oroura<_:|l. A feasibility study of response rate of 32%. Activity was seen in both
the CET regimen is ongoing. o squamous and adenocarcinoma histologies. On the
_ Until randomised results of combination re- giher hand, using the same dose and schedule of
gimens are available, taxoids should be Cons'dereﬂaclitaxel, Einzig et dt73 reported only one re-
primarily as palliative single agents in this diseaseSponse in 22 patients (5%) with untreated adeno-
carcinomas of the upper Gl tract. In the same group
of patients, docetaxel gave a 14% response rate in
In addition to the 4 tumour types highlighted one study and in a second trial (gastric carcinomas
above, phase Il evaluation of one or both taxoidnly) 24% of patients respondéd?*175]
has taken place in 11 other solid tumours and 2 More substantial antitumour activity has been
haematological malignancies. Details of the trialsseen in urothelial carcinomas, germ cell tumours
are shown in table VIII. and endometrial cancer. Paclitaxel had response
Little to no activity is reported in phase Il trials rates of 42 and 56% in 2 trials in untreated patients
of docetaxel in renal cell carcinof&154 and  with recurrent urothelial cancers (primarily blad-
colorectal cancelt85.156Ino studies of paclitaxel in der)[*76.177Docetaxel has also shown activity in
these tumours have been published. Single-ageitine disease but there are fewer data available. In a
response rates from 10 to 20% have been seen withial in cisplatin-refractory patients, docetaxel 100
both agents in melanof#/-16and carcinoma of mg/n? produced a 20% response ratél Toxicity
the cervix162-164] A similar level of activity has in that trial was high, with 11/20 patients develop-
been noted in malignant glioma in 2 trials of ing febrile neutropenia. No trials utilising a lower

5.5 Miscellaneous Tumours
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Table VIII. Results obtained from therapy with paclitaxel and docetaxel in other solid tumours

Tumour Agent Reference No. of prior Dose Schedule CR/PR  No. of Response
chemotherapy (mg/m?)  (h) evaluable rate
regimens® pts (%)

Renal Docetaxel Bruntsch et al.[53] 0 100 1 0/1 27 4

Mertens et al.154 0 100 1 0/0 18 0

Colorectal Docetaxel Pazdur et al 5% 0 100 1 0/0 19 0

Sternberg et al.[56] 0 100 1 1/2 33 9
Melanoma Paclitaxel Legha et al.l57] 0 250 24 03 25 12
Einzig et al.158] 0 250 24 3/1 28 14
Docetaxel Bedikian et al.*59 0 100 1 1/4 40 13
Aamdal et al.*6% 0 100 1 0/5 30 17
Einzig et al.l*6] 0 100 1 1/0 13 8
Cervical Paclitaxel McGuire et al 162 0 170 24 2/7 52 17
Kudelka et al.*6%] 0 250 + 3 0/5 22 23
G-CSF

Docetaxel Kudelka et al.[t64 0 100 1 0/2 16 13
Glioma Paclitaxel Prados et al[6%] 0-1° 210-140 3 0/4 40 10
Chamberlain & 1° 175 3 0/4 20 20

Kormanink!166]
Docetaxel Forsyth et al.[167] 0 100 1 0/0 18 0

Soft tissue sarcoma  Paclitaxel Waltzman et al[274 0-1 250 3 0/1 27

Docetaxel van Hoesal et al['®9 1 100 1 0/5 25 17
Blackstein et al.}7% 0 100 1 0/3 28 1n
Upper Gl tract Paclitaxel Ajani et al 172 0 250 24 1/15 50 32
Einzig et al.lt73] 0 250 24 10/1 22 5
Docetaxel Einzig et al.}74 0 100 1 1/2 22 14
Sulkes et al.lt7s! 0 100 1 0/8 33 24
Urothelial Paclitaxel Roth et al[176] 0 250 + 24 714 26 42
G-CSF
Dreicer et al.}7") 0-2 175-250 24 0/5 9 56
Docetaxel McCaffrey et al.[178] 1 (CDDP) 100 1 0/4 20 20
Germ cell Paclitaxel Christou et al 179 <3 170 24 11 18 1
Bokemeyer et alt8 2 225 3 1/5 24 25
Motzer et al.18% 1-2 250 + 24 3/5 31 26
G-CSF
Endometrial Paclitaxel Thigpen et al.[182 0 250 24 416 28 35
Woo et al.l183] 1 (CDDP) 170 3 0/3 7 43
Non-Hodgkin's Paclitaxel Wilson et al.184] 1-8 140 96 0/5 29 17
lymphoma
Younes et al.['8%] 1-5 200 3 6/6 53 23
Younes et al.['8! 1-8 (+ paclitaxel 3n) 140 96 0/0 12 0
Goss et al.187] 1-6 175 3 0/2 15 13
Myeloma Paclitaxel Dimopoulos et al*8! 0 125 24 0/5 33 15
135 3

a For recurrent disease.
b Chemotherapy after radiation or for recurrence.

Abbreviations: CDDP = cisplatin; CR = complete response; G-CSF = granulocyte-colony-stimulating factor; Gl = gastrointestinal; PR = partial
response; pts = patients.
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dose of docetaxel in this malignancy have beerireated population given a 3-hour infusion of
reported but such a study should be undertaken. paclitaxel makes it more likely that the agent itself
In germ cell tumours (primarily testicular can- is the determinant of activity, not the duration of
cer) 3 trials of paclitaxel have been repoftét!8l]  infusion. Younes and colleagli#8! also studied
Docetaxel is being studied in this setting but nothe efficacy of a 96-hour infusion in patients who
data are available as yet. The paclitaxel studies afgad failed to respond to a 3-hour exposure to the
of interest since they included only patients failingdrug: no responses were seen. In untreated my-
after 1 to 3 curative intent chemotherapy pro-eloma, a low response rate of 15% has been re-
grammes (in some, high dose chemotherapy witiported in one study. Paclitaxel merits further eval-
autologous stem cell support). In the 73 patientgiation in non-Hodgkin's lymphoma, probably first
enrolled in the trials there were 4 complete and 1in second-line combination salvage regimens.
partial responses. Although these data do not mean
that single—agent_ paclita_xel_ represents effective_z 6. Conclusions
salvage therapy, it does indicate that the agent is

active and approaches to incorporate it into earlier The taxoids are very similar in their preclinical
treatment in high risk patients seem warrantedgctivity, mechanism of action and spectrum of clin-
Both 3-hour and 24-hour infusion schedules werggg| activity. Both are myelosuppressive agents,
studied with no obvious difference in outcome. pyt for paclitaxel this effect is schedule-related,
The 3-hour schedule might be advantageous tQith shorter infusions producing less myeloid toxi-
pursue since it can be more easily combined in fulkity. This observation has fuelled an ongoing de-
dose with other myelosuppressive agents. bate about the optimal schedulevé®4 hours) of

In endometrial cancer, 2 studies of paclitaxelpaclitaxel with the proponents of short infusions
have been reported but none utilising docetaxeleiting as advantageous the ease of administration
While data are limited, those available suggest thisind combination regimen development and those
tumour is also very sensitive to paclitaxel. Thein favour of long infusions citing preclinical data
GOG reported a 35% response rate in 28 prerelating efficacy to longer exposure. In most pal-
viously untreated patients who received paclitaxeliative and many adjuvant regimens, the shorter
250 mg/n? over 24 hour§#l In a small series of paclitaxel infusion is in use.
7 patients with platinum-refractory endometrial ~ Regimen-related myelosuppression is not noted
cancer, Woo et at®®l reported 3 responses to with docetaxel and all clinical development of this
paclitaxel 170 mg/fover 3 hours. The GOG is agent has been carried out with a 1-hour adminis-
now conducting a phase | trial to determine safaration.
doses of a cisplatin, paclitaxel and doxorubicin  Some subtle differences in the intracellular re-
combination to study in a randomised trial in re-tention of docetaxel compared with paclitaxel may
current endometrial cancer. account for the lack of schedule-related myelo-

Little information has been published on the ac-suppression of docetaxel and its greater potency,
tivity of taxoids in haematological malignancies, and may also be relevant to the skin toxicity and
and that which is available, is for paclitakéf-188]  gedema which are seen with long term docetaxel
Wilson et all'® reported a 17% response rate toadministration. Information about the drug-drug
96-hour infusion paclitaxel in very heavily pre- interactions of these agents, in relation to their in-
treated patients with non-Hodgkin's lymphoma. dividual degrees of hepatic metabolism, remains
Although they speculated that the long infusion wasnly modest at this point but will be important to
relevant to the activity in this very drug-resistant pursue since early data suggest that the 2 drugs
population, the observation by Younes ét®&l.of  may differ in anthracycline combinations with re-
a 23% response rate in a similarly heavily pre-spect to cardiac toxicity.
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Since paclitaxel has been clinically investigated‘standard’ management of malignant disease. Ad-
longer than docetaxel, in general, more maturelitional studies will be required before taxoid
clinical trial data are available for this paclitaxel, based combinations have been evaluated suffi-
including several first-line combination therapy ciently in randomised trials to accurately assess
trials in ovarian cancer. Here, paclitaxel in combi-their impact in terms of survival and cure rates.

nation with a platinum compound seems to have
proven itself as a standard regimen. It is uncertain

if docetaxel will be evaluated in this context. 1

An abundance of clinical data is available for
both analogues in breast cancer, although all trials

reported to date have been in the advanced, meta-.

static setting. Both have been compared as single

agents with doxorubicin, with the results suggest- >

ing paclitaxel in a 3-hour infusion is inferior to the

anthracycline (in terms of response rate), and those4.

of docetaxel suggesting it is superior to the same
dose of doxorubicin. This indirect comparison fa-

vours the activity of docetaxel; however, it is clear 5.

that in the dose/schedules studied, the taxoid com-
pounds are not equitoxic. A direct comparison in

breast cancer is under way, but the results to dates.

would favour the use of docetaxel in designing re-
gimens to evaluate in the adjuvant (curative intent)

setting. 7.

For the treatment of metastatic disease, either
single agent remains appropriate but lack of cumu-

lative toxicity may make paclitaxel more attractive 9.

in some situations where prolonged administration

is foreseen. Lung cancer trials have also confirmed;q

the activity of both agents, although docetaxel ap-
pears to have slightly more promising activity in

previously treated patients than paclitaxel. This pa-
tient population is the subject of a randomised trial

comparing docetaxel with best supportive care.!?*

Paclitaxel in combination with cisplatin has been ;5
evaluated in 2 randomised trials in first-line treat-
ment of NSCLC. The results of these trials taken
together suggest this combination has an impact on
survival similar to other new regimens now consid-

ered ‘standard’ in the front-line setting in this dis- 15

ease.

Unfortunately, despite the plethora of phase Il 16.

data generated with paclitaxel and docetaxel in nu-
merous other tumour types, there is still much to ,;
learn before either drug can be said to fit into the

O Adis International Limited. All rights reserved.
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