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Report
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The objective of this study was to define the minimally
effective dose of cyclosporin A (CsA) that would result in a
maximal increase of the systemic exposure to oral paclitaxel.
Six evaluable patients participated in this randomized cross-
over study in which they received at two occasions two
doses of 90 mg/m? oral paclitaxel 7 h apart in combination
with 10 or 5 mg/kg CsA. Dose reduction of CsA from 10 to
5 mg/kg resulted in a statistically significant decrease in the
area under the plasma concentration—time curve (AUC) and
time above the threshold concentrations of 0.1 uM
(T>0.1 uM) of oral paclitaxel. The mean (+SD) AUC and
T>0.1 uM values of oral paclitaxel with CsA 10 mg/kg were
4.29+0.88 uM-h and 12.0+2.1 h, respectively. With CsA
5 mg/kg these values were 2.75+0.63 yM-h and 7.0+2.1 h,
respectively (p=0.028 for both parameters). In conclusion,
dose reduction of CsA from 10 to 5 mg/kg resulted in a
significant decrease in the AUC and T>0.1 xM values of oral
paclitaxel. Because CsA 10 mg/kg resulted in similar pacli-
taxel AUC and T>0.1 uM values compared to CsA 15 mg/kg
(data which we have published previously), the minimally
effective dose of CsA is determined at 10 mg/kg. [© 2001
Lippincott Williams & Wilkins.]
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Introduction

Paclitaxel is an important anticancer agent widely
applied for the treatment of breast, ovarian and lung
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cancer, and AIDS-related Kaposi’s sarcoma."? The drug
is currently administered i.v. at different dosages and
time schedules, and optimization of the clinical
application is still pursued. Recently we reported on
the feasibility of oral administration of paclitaxel.’”’
Oral administration is investigated because it is
convenient to patients, it reduces administration costs
and facilitates the use of more chronic treatment
regimens. The latter is important as there are strong
indications in both preclinical®'? and clinical
studies'>™'® that the pharmacological activity of pacli-
taxel is related to duration of exposure to the drug.
Oral administration of paclitaxel appeared feasible
with co-administration of cyclosporin A (CsA),G’7 an
efficacious inhibitor of the gastrointestinal drug efflux
pump P-glycoprotein (P-gp), which was shown in our
preclinical studies to cause the low oral bioavailability
of paclitaxel.® In our clinical proof of principle study,
co-administration of 15 mg/kg CsA resulted in an
approximately 7-fold increase in the systemic expo-
sure to 60 mg/m’ orally administered pa.clitaxel.(”7
These first promising results with low paclitaxel
dosages encouraged us to investigate dose increment
of CsA and dose escalation of paclitaxel in order to
further increase the systemic exposure. A dose
increment of CsA from 15 to 30 mg/kg did not result
in an additional increase in the systemic exposure of
paclitaxel and hence CsA 15 mg/kg was used in
further studies.'” Dose escalation of paclitaxel from 60
up to 300 mg/m2 resulted in a significant increase in
systemic exposure of paclitaxel; however, these
increases were moderate and not proportional with
the increases in dose, indicating limited absorption for
orally administered paclitaxel.'” In order to further
increase the systemic exposure we consecutively
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investigated dose escalation of a twice-daily dose
regimen of oral paclitaxel. Compared to single-dose
administration, hyperfractionated administration re-
sulted in consistently higher values of the systemic
exposure of paclitaxel. As observed for single-dose
paclitaxel, twice-daily dose administration also re-
vealed limited absorption of the drug. Based on these
observations the oral paclitaxel dose level of
2x90 mg/m”> in combination with CsA 15 mg/kg
was recommended for further studies."®

In this study we investigated dose reduction of CsA
from 10 to 5 mg/kg co-administered to 2 x 90 mg/m>
oral paclitaxel, in order to define the minimally
effective dose of CsA that would result in a maximal
increase in the systemic exposure to paclitaxel. CsA is
an immunosuppressive drug widely used in transplan-
tation to prevent rejection of the transplanted organ."®
It felt important that the immunosuppressive effect is
minimized. In addition, a dose-related nephrotoxicity
of CsA should be considered.”® It was our aim to
determine the minimally effective dose of CsA result-
ing in a maximal increase in systemic exposure to
paclitaxel.

Patients and methods

Patient population

Patients with a histologic proof of cancer for whom no
standard therapy of proven benefit existed were
eligible for the study. Previous radiotherapy or
chemotherapy other than taxoid therapy was allowed,
provided that the last treatment was at least 4 weeks
prior to study entry and any resulting toxicities were
resolved. Patients had to have acceptable bone marrow
function (white blood cells >3.0x 10%/1; platelets
>100x 10%/D, liver function (serum bilirubin
<25 umol/l; serum albumin >25 g/1), renal function
(serum creatinine <160 pmol/l or clearance >50 ml/
min) and a WHO performance status <2. Patients
were not eligible if they suffered from uncontrolled
infectious disease, neurologic disease, bowel obstruc-
tion or symptomatic brain metastases. Other exclusion
criteria were concomitant use of known P-gp inhibitors
and chronic use of H2 receptor antagonists or proton
pump inhibitors. The study protocol was approved by
the Medical Ethics Committee of the Institute and all
patients had to give written informed consent.

Study design

The study had a randomized cross-over trial design.
Patients received, at one occasion, two doses of

352 Anti-Cancer Drugs - Vol 12 - 2001

90 mg/m? paclitaxel orally 7 h apart in combination
with 10 or 5 mg/kg CsA. Three weeks later, these
patients received the two doses of 90 mg/m* oral
paclitaxel in combination with the alternate CsA dose.
If it was considered to be in their best interest, patients
continued on a 3-weekly schedule of i.v. paclitaxel
175 mg/m* administered as a 3-h infusion.

The iv. formulation of paclitaxel (Paxene@”,
paclitaxel 6 mg/ml, dissolved in Cremophor EL and
ethanol 1:1 w/v; Baker Norton Pharmaceuticals,
Miami, FL) was used for both i.v. and oral adminis-
tration of paclitaxel. CsA (Neoral‘ﬁ‘; Novartis, Basel,
Switzerland) was administered 30 min prior to each
oral paclitaxel dose. The first oral paclitaxel dose was
administered at least 2 h after a standard light
breakfast (two crackers and a cup of tea) and
patients fasted until 2 h following administration.
For the second oral paclitaxel dose, patients refrained
from food and drinks for 1.5 h prior to paclitaxel
administration and up to 1 h after administration. To
prevent nausea and vomiting following administration
of CsA and oral paclitaxel, patients received oral
granisetron 1 mg (Kytril™) 2 h prior to the first CsA
dose and 1 h prior to the second CsA dose. Prior to
i.v. administration of paclitaxel patients received
standard i.v. premedication to prevent hypersensitiv-
ity reactions, i.e. dexamethasone 20 mg orally 12 and
6 h prior to, and clemastine 2 mg i.v. and cimetidine
300 mg i.v. 30 min prior to paclitaxel administration.
Oral paclitaxel doses were given without this
premedication regimen as previous studies of oral
paclitaxel have shown that the co-solvent Cremophor
EL, suspected of causing the hypersensitivity reac-
tions,>' was not absorbed following oral intake of the
dmg.6,7,17,18

Patient evaluation

Pre-treatment evaluation included a complete medical
history and complete physical examination. Before
each course, an interim history including concomitant
medications taken, toxicities and performance status
were registered, and a physical examination was
performed. Hematology was checked twice weekly
after course 1, 2 and 3, and weekly after subsequent
courses. Blood chemistries including liver and renal
function, serum electrolytes, total protein and albu-
min, and glucose levels, were checked weekly. All
toxicities observed were graded according to the
National Cancer Institute Common Toxicity Criteria
(NCI CTC).** Tumor measurements were performed
every other cycle, but initially after the first two i.v.
courses. Responses were evaluated according to the
WHO criteria.”?
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Sample collection and analysis

After oral paclitaxel administration blood samples and
urine were collected for pharmacokinetic analysis.
Blood samples were obtained in heparinized tubes,
pre-dose, 30 min, and 1, 2, 3,4, 6,7,7.5, 8,9, 10, 11,
13, 24 and 48 h after ingestion of the two oral doses.
For CsA whole blood concentrations, an aliquot of the
blood sample was stored at 4°C and analyzed within 1
week using a specific fluorescence polarization
immunoassay (FPIA; Abbott TDx-FLx, Amstelveen,
The Netherlands).** For plasma paclitaxel and meta-
bolite concentrations, the remainder of the blood
samples was centrifuged and plasma samples were
stored at — 20°C until analysis. Paclitaxel and metabo-
lite concentrations were determined using a validated
high-performance liquid chromatography (HPLC)
assay.”” In addition to measuring CsA and paclitaxel
levels after oral drug administration, Cremophor EL
concentrations were measured in one patient during
both oral courses. The plasma samples obtained for
paclitaxel analysis were used for analysis of Cremo-
phor EL. Plasma Cremophor EL concentrations were
measured at six time points up to 13 h after the first
oral dose of paclitaxel using a validated HPLC assay26
with minor modifications as described elsewhere.”’
Urine was collected in 24-h aliquots for 48 h. Urine
samples were stabilized with a mixture of 5%
Cremophor EL:ethanol 1:1 v/v and stored at —20°C
until analysis. Paclitaxel concentrations in urine were
determined using a validated HPLC assay.*®

During i.v. administration of paclitaxel blood
samples for paclitaxel analysis were obtained accord-
ing to a previously established limited sampling model
using two concentration-time points at 1 and 8 h after
the end of paclitaxel infusion.?’ Blood samples were
collected in heparinized tubes, centrifuged and plasma
samples were stored at —20°C until analysis. Paclitax-
el concentrations were determined using a validated
HPLC assay.25

Pharmacokinetic analysis

Non-compartmental pharmacokinetic methods were
applied to process the results.>® For orally adminis-
tered paclitaxel, the maximal drug concentration
(Chax) and time to maximal drug concentration (7y,ax)
were obtained directly from the experimental data.
The area under the plasma paclitaxel concentration-
time curve (AUC) was estimated by the trapezoidal
rule up to the last measured concentration-time point
(AUC) and extrapolated to infinity using the terminal
rate constant k. The terminal halflife (¢;,,) was
calculated as In2/k. The time above the previously

defined threshold concentrations of 0.05 and 0.1 uM
(T'>0.05 uM, T>0.1 uM) was determined using linear
interpolation. For iv. administered paclitaxel the
parameters AUC and 7>0.1 uM were determined
using our previously established limited sampling
model.?” The percentage of the administered dose
recovered in the urine (Uey) Was calculated as the
amount excreted in urine divided by the actual
administered dose times 100%. Statistical analysis of
the data was performed using the non-parametric
Wilcoxon matched-pairs signed-rank test. The a priori
level of significance was p=0.05.

Results

Patients and treatment

A total of eight patients (five males and three females)
was enrolled in the study. At study entry, the median
age of the patients was 47 years (range 36-69) and the
median WHO performance status was 0 (range 0-1).
Primary tumor types included non-small cell lung
cancer (2), breast (1), stomach (2), cervix (1) and
uterus (1) tumors, and adenocarcinoma of unknown
primary site (1). All patients, except one, had received
prior surgical therapy, radiotherapy and/or chemother-
apy.

The oral combination of paclitaxel and CsA was in
general well tolerated. Hematological toxicities after
oral intake of paclitaxel plus CsA (in total 16 courses)
consisted of anemia (12), leukocytopenia (4) and
granulocytopenia (3), which were generally mild (CTC
grade 1-2), except for two patients who experienced
leukocytopenia grade 3. No pronounced differences
could be observed in hematological toxicities between
the two CsA dose levels. Non-hematological toxicities
after oral administration of paclitaxel plus CsA were
nausea (7), vomiting (2), diarrhea (5), mucositis (1),
arthralgia/myalgia (5), alopecia (7) and fatigue (2).
Non-hematological toxicities did not exceed grade 1 in
severity, except for one patient who experienced
alopecia grade 2. Again, no pronounced differences
between the two CsA levels were observed. However,
the limited number of observations does not allow a
definite comparison of toxicities. After the first course
of i.v. paclitaxel (in total eight courses) the pattern of
hematological and non-hematological toxicities was as
expected for i.v. paclitaxel, and consisted of anemia
(3), leukocytopenia (4), granulocytopenia (4), arthral-
gia/myalgia (7), alopecia (3), neurotoxicity (2) and
mucositis (1).

In this study two partial responses were observed,
one in a patient with a cervix tumor after six courses
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of paclitaxel (two oral and four i.v.)) and one in a
patient with adenocarcinoma of unknown primary site
after five courses of paclitaxel (two oral and three i.v.).

Pharmacokinetics

A total of six patients was evaluable for pharmacoki-
netic analysis. One patient was considered not
evaluable because of vomiting within 1 h after intake
of oral paclitaxel. For another patient, plasma samples
of one oral course were lost due to power failure of
the freezer.

The mean (+SD) values of the plasma pharmaco-
kinetic parameters of orally administered paclitaxel in
combination with 5 and 10 mg/kg CsA are given in
Table 1. In addition, the data of 2x 90 mg/m> oral
paclitaxel in combination with 15 mg/kg CsA, data
from our previously performed dose-escalation study
of twice daily dosing of oral paclitaxel are presented in
Table 1."® Dose reduction of CsA from 10 to 5 mg/kg
resulted in a significant decrease in the AUC,
7>0.1 uM and 7>0.05 uM values of orally adminis-
tered paclitaxel (»=0.028 for all three parameters).
Compared to CsA 15 mg/kg (in a different cohort of
patients),'® co-administration of 10 mg/kg CsA re-
sulted in comparable paclitaxel AUC, 7>0.1 uM and
7>0.05 uM values. Figure 1 shows the plasma
paclitaxel concentration-time curves of a patient
receiving oral paclitaxel 2 x 90 mg/m? in combination
with 5 and 10 mg/kg CsA on two occasions. Plasma
Cremophor EL levels were lower than the lower limit
of quantitation of the assay (below 0.01% v/v) at all
investigated time-points.

Table 2 presents the AUC, values of the paclitaxel
metabolites 6a-hydroxypaclitaxel, 3'p-hydroxypaclitax-
el and 60,3'p-dihydroxypaclitaxel after oral administra-
tion of paclitaxel in combination with CsA 5, 10 and

15 mg/kg. The latter data are again derived from our
previously performed dose-escalation study of twice-
daily dosing of oral paclitaxel.'® In this study of CsA 5
and 10 mg/kg, metabolite data of two patients could
not be determined due to interference of (unknown)
compounds in the analytical assay. AUC, values have
been calculated because extrapolation of the AUC
could not be performed properly due to erratic
profiles and the limited time that these metabolites
could be detected. Higher doses of CsA appeared to
result in a relative decrease in the formation of the 3'p-
hydroxypaclitaxel metabolite. The AUC, ratio for the
metabolites Go-hydroxypaclitaxel and 3'p-hydroxypa-
clitaxel was 1.0 (0.49/0.48) after CsA 5 mg/kg, 4.0
(2.63/0.66) after CsA 10 mg/kg and 6.9 (6.19/0.90)
after CsA 15 mg/kg.

CsA whole blood pharmacokinetic parameters of 5,
10 and 15 mg/kg co-administered to 2 x 90 mg/m,
oral paclitaxel are shown in Table 3. As done for
paclitaxel, we added in this table CsA data from our
previous study of oral paclitaxel in combination with
15 mg/kg CsA.'® A dose increase of CsA from 5 to
10 mg/kg resulted in an approximately 2-fold increase
in Cpaxi, Cmaxz and AUC values of CsA, whereas Tpyax1,
Tmax2 and 2, revealed rather constant values. Admin-
istration of CsA 15 mg/kg revealed further increases in
Cmax and AUC values of CsA in proportion with the
further increase in dose.

Urinary excretion after orally administered paclitax-
el in combination with CsA was minimal, as was
shown in our previous clinical studies of oral
paclitaxel.'”'® Different CsA doses did not seem to
result in pronounced differences in urinary excretion
of the drug. Paclitaxel was excreted as unchanged
drug for 2.0+1.2% after CsA 5 mg/kg and for
2.8+0.9% after CsA 10 mg/kg. After CsA 15 mg/kg
paclitaxel was excreted in the urine for 2.2+ 1.0%.'®

Table 1. Pharmacokinetic parameters of paclitaxel after oral administration at a dose of 2 x 90 mg/

m? in combination with CsA 5, 10 and 15 mg/kg

Paclitaxel data CsA 5 mg/kg CsA 10 mg/kg CsA 15 mg/kg
(n=6) (n=6) (n=3)

AUC (uM-h) 2.75+0.63% 4.29+0.88 457+243
T>0.1 uM (h) 7.0+2.12 12.0+2.1 12.1+8.8
T>0.05 uM (h) 14.5+4.92 23.7+4.4 21.8+10.3
tie (h) 10.5+5.6 13.6+75 114+22
Crmaxi (uM 0.16+0.05 0.21+0.05 0.23+0.16
Cinaxz (uM) 0.28+0.08 0.35+0.11 0.32+0.16
Trmaxt (D) 25+1.4 23+1.0 3.4+0.6
Toaxe (h) 27+09 25+05 32+1.0

The data of CsA 5 and 10 mg/kg were obtained in the same group of patients at two occasions which were
randomized. The data of CsA 15 mg/kg are retrieved from a previously performed study'® [data listed as mean + SD].
2p<0.05 compared to CsA 10 mg/kg (randomized cross-over trial design).
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Figure 1. Paclitaxel plasma concentration-time curves obtained in one patient dosed with oral paclitaxel 2 x 90 mg/m? in
combination with 5 (O) and 10 (@) mg/kg CsA.

Table 2. AUC; values of the paclitaxel metabolites 6«-hydroxypaclitaxel (6x-HP), 3'p-hydroxypa-
clitaxel (3'p-HP) and 60,3’ p-dihydroxypaclitaxel (6x,3'p-DHP) after oral paclitaxel administration at a
dose of 2 x 90 mg/m? in combination with CsA 5, 10 and 15 mg/kg

Metabolite data CsA 5 mg/kg CsA 10 mg/kg CsA 15 mg/kg
(n=4) (n=4) (n=3)
AUC; 60-HP (uM:-h) 0.49+0.24 2.63+0.87 6.19+6.79
AUC; 3'p-HP (uM-h) 0.48+0.51 0.66+0.21 0.90+0.88
AUC; 60,3 p-DHP (uM-h) 0.35+0.62 1.73+1.06 4.66+6.75

The data of CsA 5 and 10 mg/kg were obtained in the same group of patients at two occasions which were
randomized. The data of CsA 15 mg/kg are retrieved from a previously performed study'® [data listed as mean +SD].

Table 3. Pharmacokinetic parameters of CsA administered at doses of 2x 5,2 x 10 and 2 x 15 mg/
kg combined with 2 x 90 mg/m? oral paclitaxel

CsA 5 mg/kg CsA 10 mg/kg CsA 15 mg/kg
(n=6) (n=6) (n=3)

AUC (mg/l-h) 16.64+6.00 37.094+6.77 62.754+23.53
ti2 (D) 10.3+24 10.5+1.1 124+2.4
Crnax1 (Mg/l) 1.43+0.93 2.44+0.78 3.01+0.69
Crnaxe (mg/l) 1.2640.52 2.37+0.73 3.65+1.42
Trmaxt (h) 1.9+1.1 11402 21+15
Tmaxe () 2.8+0.8 27+14 35+22

The data of CsA 5 and 10 mg/kg were obtained in the same group of patients at two occasions which were
randomized. The data of CsA 15 mg/kg are retrieved from a previously performed study.'® [data listed as mean + (SD)].
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The pharmacokinetic data of i.v. paclitaxel (175 mg/
m? as a 3 h infusion) were in good agreement with
earlier observations.'>'® The mean plasma AUC and
7>0.1 uyM values were 15.40+1.79 uM-h and
16.3+0.7 h, respectively (z=4). For two patients
i.v. paclitaxel pharmacokinetics could not be deter-
mined because infusion duration or blood sampling
were not within the range of the limited sampling
model.”®

Discussion

In this randomized cross-over trial we investigated
dose reduction of CsA from 10 to 5 mg/kg co-
administered to oral paclitaxel 2 x 90 mg/m? in order
to define the minimally effective dose of CsA that
would still result in a maximal increase of the systemic
exposure to paclitaxel. A dose reduction of CsA from
10 to 5 mg/kg resulted in a significant decrease in the
AUC, T>0.1 uM and T7>0.05 uM values of orally
administered paclitaxel at a dose of 2 x 90 mg/m” in
the same group of patients. After CsA 10 mg/kg these
parameters were approximately 1.6- to 1.7-fold higher
than after CsA 5 mg/kg. Compared to CsA 15 mg/kg,'®
co-administration of 10 mg/kg CsA revealed similar
paclitaxel AUC, 7>0.1 ugM and 7>0.05 uM values.
Parameters differed in a range of 0.9- to 1.1-fold
between the CsA doses of 10 and 15 mg/kg.
Previously we investigated the effect of dose incre-
ment and dose scheduling of CsA on the systemic
exposure of orally administered paclitaxel 60 mg/m>
in a single-dose regimf:n.17 Increasing the CsA dose
from 15 to 30 mg/kg to achieve higher levels of the
inhibitor did not result in an increase in the systemic
exposure of paclitaxel.'” In addition, administration of
two doses of 15 mg/kg CsA, 10 min prior to and 2 h
after the oral intake of paclitaxel, to achieve more
sustained levels of the inhibitor, also did not result in a
further increase in the systemic exposure to paclitax-
el.'” Thus, combining the results from dose increment
and dose scheduling of CsA with those of dose
reduction of CsA, P-gp inhibition by CsA appears to
be maximal at CsA 10 mg/kg, which is therefore
recommended for further studies of orally adminis-
tered paclitaxel.

In our proof of principle study of oral paclitaxel
with and without CsA®’ we suggested that the
increase in systemic exposure to orally administered
paclitaxel by CsA was most likely caused by inhibition
of intestinal P-gp by CsA. In addition, we hypothesized
that inhibition of paclitaxel metabolism by CsA may
have contributed as we observed altered paclitaxel
metabolism following CsA co-administration.” Paclitax-
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el is metabolized by the cytochrome P450 (CYP)
isoenzymes 2C8 and 3A4, resulting in the metabolites
6o-hydroxypaclitaxel and 3'p-hydroxypaclitaxel, re-
spectively (Figure 2).>"3? Both metabolites are sub-
stantially less active than the parent compound.®® CsA
itself is also metabolized by CYP 3A4.%* In our proof of
principle study of oral paclitaxel’ we found that after
oral paclitaxel administration in combination with
CsA, the relative contribution of formation of the
metabolite 3'p-hydroxypaclitaxel was substantially
lower than after iv. administration of the drug,
indicating inhibition of CYP 3A4-mediated paclitaxel
metabolism by CsA. In this study, we were able to
compare metabolite levels after three different doses
of CsA. Higher doses of CsA resulted in a pronounced
increase in the AUC, ratio of the metabolites 6a-
hydroxypaclitaxel and 3'p-hydroxypaclitaxel, indicat-
ing a relative decrease in the formation of the 3'p-
hydroxypaclitaxel metabolite. These data also suggest
inhibition of the CYP 3A4-mediated metabolic path-
way of paclitaxel by CsA. Interpretation of the
metabolite data should, however, be done with
caution because of the small number of patients
enrolled at each CsA dose level and the very large
interpatient variability in the metabolite data of
paclitaxel. Furthermore, it is important to note that
inhibition of the CYP 3A4-mediated pathway will not
necessarily result in prolonged exposure of the active
parent compound because drug not handled by CYP
3A4 may escape through the CYP 2C8 pathway, which
is, in general, the predominant metabolic pathway of
paclitaxel.

As plasma levels of Cremophor EL, the co-solvent
suspected of causing the hypersensitivity reactions
related to paclitaxel administration,”' were undetect-
able in our previous studies of oral paclitaxel,®”!718
patients in this study, and previous studies of oral
paclitaxel,'”'® received oral paclitaxel without pre-
medication. We have confirmed these previously
established data by measuring Cremophor EL levels
in one patient at both oral courses, which were at all
investigated time points lower than the lower limit of
quantitation. No hypersensitivity reactions were ob-
served and, evidently, paclitaxel (Paxene@) can be
administered orally without the premedication regi-

6a-hydroxypaclitaxel

CYP2C8 /’ \ CYP 3A4

Paclitaxel 60,3'p-dihydroxypaclitaxel

CcYP 3A4\ /CYP 2C8

3'p-hydroxypaclitaxel
Figure 2. Major metabolic pathways of paclitaxel.
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men. Furthermore, absence of systemic Cremophor EL
is important, because the co-solvent is responsible for
the non-linear pharmacokinetic behavior of i.v. pacli-
taxel. ! 3% It entraps paclitaxel in the plasma compart-
ment which results in a more than proportional
increase in plasma paclitaxel levels with increasing
doses. However, studies in mice show that these
higher total drug levels in plasma do not result in
higher drug levels in tissues.>> This pseudo-non-
linearity of iv. paclitaxel’” implies that after oral
paclitaxel administration, when Cremophor EL is not
present, plasma levels of paclitaxel represent a higher
fraction of free drug, which will result in enhancement
of the availability of paclitaxel for the (tumor)
tissues.”” Therefore, pharmacokinetics of i.v. paclitax-
el and orally administered paclitaxel, with and without
systemic Cremophor EL, are substantially different and
comparison of the pharmacokinetic parameters should
be done with caution.

In conclusion, dose reduction of CsA from 10 to
5 mg/kg resulted in a significant decrease in the AUC,
T>0.1 uM and 7>0.05 uM values of orally adminis-
tered paclitaxel. However, the 5 mg/kg dose still
provided paclitaxel levels that were greater than after
paclitaxel alone.® CsA 10 mg/kg resulted in paclitaxel
AUC, T>0.1 uM and 7>0.05 uM values comparable
to CsA 15 mg/kg, which was previously shown to
reveal maximal inhibition of P-gp. Thus, CsA 10 mg/kg
is determined as the minimally effective dose of CsA
with a maximal increase in the systemic exposure to
paclitaxel and is recommended for further studies of
orally administered paclitaxel.
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