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Abstract Purpose: As vinorelbine is 78% bound to
platelets, it seems interesting to investigate the phar-
macokinetic profile of this drug from blood and to
compare it to that determined from plasma. Thus, in this
study, the comparative blood/plasma pharmacokinetics
of vinorelbine were investigated in 15 elderly patients
with advanced metastatic cancer. Methods: The drug
was given as a short (10 min) peripheral intravenous
infusion; the administered dose ranged from 20 to
30 mg/m? depending on the patient. Chemotherapy was
repeated weekly. During the first and the fifth courses,
each patient underwent pharmacokinetic evaluation.
Toxicity evaluation was performed after each course of
chemotherapy; a total of 109 courses was studied.
Plasma and blood vinorelbine determinations were per-
formed by high-performance liquid chromatography
with spectrofluorimetric detection. Individual pharmac-
okinetic parameters were estimated with an empirical
Bayes methodology. An open three-compartment phar-
macokinetic model was used to describe the kinetics of
vinorelbine. Results: The half-lives of the terminal part
of the curves, determined from blood and plasma data,
were of the same order of magnitude: 31-35 h. Mean
total clearances were about 0.71 1/h/kg from plasma and
0.45 I/h/kg from blood. Except during the first 15—
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20 min following the end of infusion, vinorelbine con-
centrations were 1.9 times higher in blood than in
plasma. The ratio AUCg/AUCp (AUCg and AUCp are
the area under the concentration—time curve from blood
and plasma data, respectively) averaged 1.7; it was
comparable to the blood/plasma ratio of 1.6 that re-
mained constant over the 72 h of the study. There was
substantial intra- and interpatient variability in vino-
relbine pharmacokinetic parameters. This variability is
similar within and between patients, and between
pharmacokinetic parameters computed from blood and
plasma. The elimination half-life is the parameter with
the lowest intra- and interindividual variability (10—
14%), while the AUC is the parameter presenting the
highest variability (20-65%). The main haematological
toxicity was anaemia (12 patients) and neutropenia (10
patients). Thrombocytopenia occurred in only one pa-
tient. At the first cycle, significant correlations were
found between AUCy and AUCp and the decrease in
neutrophil count (P <0.05). The highest haematological
toxicities encountered in this study occurred in patients
presenting the lowest platelet count. AUC computed
from plasma data decreased significantly with the in-
crease of platelet count (P=0.03). Conclusion: From the
results of this study, blood did not appear to be a better
predictor of haematological toxicity than plasma, but
the decrease of platelet count seems to be a good pre-
dictor of this toxicity. Indeed, changes in platelet count
are likely to produce strong variations in the unbound
fraction of vinorelbine; this exposes the patient to a high
risk of toxicity.

Keywords Vinorelbine - Blood - Plasma -
Pharmacokinetics - Pharmacodynamics

Introduction

Vinorelbine (5’-noranhydrovinblastine) is a semisyn-
thetic antitumor drug, which has been tested against a
wide variety of neoplasms. Its pharmacological effect is



potent inhibition of tubulin polymerization and weak
induction of tubulin spiralization [6]. The neurotoxicity
of this drug is lower than that of other vinca alkaloids,
but a dose-limiting neutropenia has been reported to be
relatively frequent [17]. Vinorelbine is the most lipophilic
derivative of the vinca series. The pharmacokinetic
profile of vinorelbine after intravenous bolus injection is
characterized by high plasma clearance, a large volume
of distribution, and a long terminal half-life [12]. Elim-
ination by biliary excretion represents 70-80% of the
administered dose [11]. However, there are some dis-
crepancies in the determination of the elimination half-
life and steady-state volume of distribution. The volume
of distribution has been found to range from 23 to 76
1/kg, with elimination half-life values of 18-48 h [9, 13,
15, 16, 17, 18, 19, 20, 24, 25]. However, higher elimi-
nation half-lives of 56.5 and 79.8 h have been reported
[2, 24]. Moreover, from in vitro experiments, Urien et al.
[21] have shown that platelets are the main carrier in
blood for vinorelbine; indeed, this drug is 78% platelet-
bound and 14% serum-protein-bound, with 6% bound
to lymphocytes and a small part bound to erythrocytes.
Consequently, changes in the platelet count are likely to
produce strong variations in the unbound fraction of
vinorelbine in the blood.

Due to its favourable toxic profile, vinorelbine is an
attractive candidate for chemotherapy in elderly pa-
tients. In a recent study, Vogel et al. [23] reported that
vinorelbine appears to offer a promising alternative for
the management of advanced breast cancer in elderly
patients. Indeed, response rates, tolerability and dose
intensity approximated that reported for women who
were not age restricted. The dose-limiting toxicity was
neutropenia; non-haematological toxicity was minimal.
The aging process may be the cause of the reduction of
hepatic clearance; however, data on vinorelbine phar-
macokinetics in elderly patients are sparse [7, 20]. The
preferential retention of this drug by platelets also makes
it interesting to determine the pharmacokinetic profile of
vinorelbine in blood.

The main objective of the present study was to in-
vestigate the pharmacokinetic profile of vinorelbine,
from whole blood and plasma, in patients aged 70 years
or older with metastatic cancer in progression. Individ-
ual pharmacokinetic parameters were estimated with
an empirical Bayes methodology. The second objective
was to acquire information regarding the tolerance to
treatment in this population of patients.

Patients and methods
Patients and eligibility criteria

This study was initiated in September 1999 and was closed in
February 2001. Fifteen patients aged above 70 years were enrolled
in the study. Eligibility criteria for inclusion in this study were as
follows: metastatic cancer in progression, histologically or cyto-
logically proven solid tumours (of known or unknown primary
site), a performance status of 3 or less on the World Health
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Organization (WHO) gradation scale, adequate bone marrow
function (neutrophil count >1500/mm?, platelet count 100,000/
mm?), haemoglobin levels over 10 g/dl, adequate hepatic function
(bilirubin < 1.5x the upper normal limit, ALAT and ASAT < 3x
the upper normal limit), and adequate renal function (creatinine
clearance > 50 ml/min).

The study protocol was reviewed and approved by the institu-
tional review board. It was performed in accordance with the
Declaration of Helsinki, and according to European Community
and U.S. Food and Drug Administration guidelines for good clin-
ical practice. The patients were fully informed about the procedure
and the purpose of the experiment, and gave written consent.

Treatment regimen and blood sampling

All the patients received single-agent vinorelbine therapy. The drug
was given as a short (10 min) peripheral intravenous infusion in
100 ml normal saline solution. The administered dose was
20-30 mg/m>. Depending on the patients, premedication consisted
of dexamethasone or methylprednisolone, metoclopramide or
ondansetron.

Vinorelbine was administered on a weekly basis and continued
until progression of disease, severe toxicity, or patient refusal. For
each patient, the administered dose remained constant during the
treatment period. Pharmacokinetics was performed after the first
and the fifth cycle.

Two blood samples were drawn in heparinized glass tubes at the
end of infusion, and 20 min, 1, 6, 12, 18, 24, 48, and 72 h after
the start of infusion. Immediately after collection, to separate the
plasma, one sample was centrifuged (1500g for 10 min) at 4 °C.
Blood and plasma samples were kept frozen (-20 °C) until analysis.

Toxicity evaluation

Adverse effects, chemistry panel and complete blood cell count
including differential white blood cell count and platelet count were
determined after each course, to evaluate possible bone marrow,
renal, or liver toxicity. Physical examination, vital signs, and per-
formance status were re-evaluated every 4 weeks. Toxicity was
defined according to the Cancer Therapy Evaluation Program
common toxicity criteria and graded 1 to 4.

Analytical method

Vinorelbine concentrations in plasma and blood were assayed by
high-performance liquid chromatography with spectrofluorimetric
detection [8]. The detection was performed at 280 nm for excitation
and at 360 nm for emission. After addition of an internal standard
(vinblastine) to the samples to be analyzed, the extraction proce-
dure involved two liquid-liquid extraction steps. The assay showed
linearity from 1 to 100 ng/ml in plasma and from 2.5 to 100 ng/ml
in blood. The limits of quantitation were 1 ng/ml and 2.5 ng/ml in
plasma and blood, respectively. Precision was in the range 3.9 to
20% (limit of quantitation). Accuracy ranged from 92 to 120%.

Population pharmacokinetic analysis

For some patients, due to venous problems, all blood samples were
not available; thus the classical pharmacokinetic approach was not
possible. Consequently, individual pharmacokinetic parameters
were estimated with the use of an empirical Bayes methodology.
Pharmacokinetic analyses were performed by the non-linear
mixed-effect modelling approach as implemented in the NONMEM
computer program (Version 5.0) [1] through the Visual-NM
graphical interface [22]. Blood and plasma data were analysed sep-
arately. In both cases, the population characteristics of the phar-
macokinetic parameters (fixed and random effects) were estimated
by use of the first-order conditional estimation (FOCE) method.
As previously published [7, 8], an open three-compartment
pharmacokinetic model with zero-order input rate was used to
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describe the kinetics of vinorelbine. The six-dimensional vector 6 of
the kinetic parameters considered in the population analysis con-
sisted of total body clearance (CL), initial volume of distribution
(V1), the transfer rate constants (k,; and k3;), the distribution rate
(a), and the elimination rate (/).

Several secondary pharmacokinetic parameters were calculated
from the individual (empirical Bayes estimates) primary pharmac-
okinetic parameters: the area under the concentration—time curves
(AUCj from blood data, AUCp from plasma data) were computed
as AUC=dose/CL; the elimination half-life (¢ 2¢1im) Was computed
as 1 )2elim = 0.693/f and the volume at the end of the distributive
phase (Vgp) was calculated as Vy3=CL/B. Different models for
inter- and intraindividual variabilities have been tested (additive,
proportional). The model has been chosen on the basis of the
quality of fit and of the dispersion of the standardized residuals
(not shown).

The general statistical model for interindividual variability in
pharmacokinetic parameters was the following:

f_)j = Pmean . CXp(11jp) (d)

where P is one of the pharmacokinetic parameters (CL, V7, ks, k3,
o, B), Pmean is the population mean and u;p denotes the (propor-
tional) difference between the population mean Py, and the es-
timated value of P in subject j (P;). The random variable #;p is
distributed with a mean of zero and variance of w3. The error in the
concentration measurements of individual j was modelled by a
combined additive and proportional model described as follows:

Cije (1) = f (P}, Dy 1)) -

where Cjj is the measured vinorelbine concentration, Pj is the
pharmacokinetic parameter, #; is the time of the ith measurement,
D; is the dosing history of subject j, f'is the pharmacokinetic model,
eijk and e represent the residual departure of the model from the
observations, containing contributions from intraindividual vari-
ability, assay error, and model misspecification for the dependent
variable. Variables €, and ey are assumed to be randomly
Gaussian with means of zero and variances of ¢, and o>,
respectively.

The predicted concentrations (IPRED) were computed, for
each individual, by the empirical Bayes estimate of the pharmac-
okinetic parameters and with the POSTHOC option in the NON-
MEM program.

exp(e1i) + ik (b)

Model acceptance

To judge the adequacy of the model to the data, graphics and
descriptive statistics were used. Individual predicted concentrations
(IPRED) were plotted versus observed concentrations (DV), and
the results were compared to the reference line with slope=1 and
intercept=0.

To compare observed concentrations (DV) to the ones esti-
mated with the Bayesian approach (IPRED), the bias or mean
predictor error was computed as follows:

. 1 i=N
Bias = >, [DV-IPRED)] (c)

In this expression, index i refers to the concentration number, and
N is the sample size. The confidence interval for bias was also
computed. The ¢ test was used to compare the bias to zero.

Statistical analysis

Regression analyses were carried out to determine the relationship
between patient variables (age, weight, and body area) and phar-
macokinetic parameters (CL, 1 2e1im,» AUC, Vgp) computed from
both blood and plasma data.

As vinorelbine is preferentially bound to platelets, regression
analysis was carried out to determine the relationship between the
number of platelets and AUCp.

After the first course of chemotherapy, the dose-limiting tox-
icities were explored by use of plots of percentage decrease in
haemoglobin and absolute neutrophil count (ANC) versus AUC
(AUCp and AUCp) and the concentration of vinorelbine at the end
of infusion (both from blood and plasma). For this purpose, the
measured haematological variable (HV) was transformed with the
use of the percentage change (D%) from the basal value (HV,); this
was computed as follows: D% =100x(HVo—HV,;n)/HVy, where
HV,n is the minimum value of the haematological variable
between the two first courses.

The appropriateness of the linear model was assessed by a test
for “lack of fit” in conjunction with the test of a slope different
from zero [4]. To perform this analysis, the computer program
Pk-fit was used [5, 14]. Significance was assessed at the o level of
0.05.

Results
Patient characteristics

Fifteen elderly patients (9 female and 6 male subjects)
were enrolled in this trial and admitted to the Medical
Oncology Service of the Anticancer Center (Montpellier,
France). The primary tumour types were ovarian carci-
noma (1 patient), non-small cell lung cancer (3 patients),
breast cancer (4 patients), prostate cancer (2 patients),
kidney cancer (1 patient), and head and neck cancer (1
patient). Three patients had adenocarcinoma of un-
known primary. Among the patients, seven had received
prior chemotherapy, six had received prior hormone
therapy, and six had prior radiotherapy. Three patients
had prior surgery. The WHO performance status scores
were 0 (1 patient), 1 (7 patients), 2 (5 patients), and 3 (2
patients).

The patients received between 2 and 20 courses of
chemotherapy. Their average age was 73.5 years (71 to
80 years) and their average weight was 65.8 kg (44 to
94 kg). No patient received granulocyte colony-stimu-
lating factor. Six patients were entered into the study
at the 20-mg/m”> dose level, three at the 22.5-mg/m?
dose level, five at the 25-mg/m? dose level, and one at the
30-mg/m? dose level.

Toxicity

All patients were assessable for toxicity (109 courses).
No patient required a dose reduction. Pre-study neutr-
ophil, platelet, and haemoglobin levels were within the
normal range. Two patients received two courses
(weekly dose, 25 and 30 mg/m?), two patients received
three courses (weekly dose, 20 and 25 mg/m?), one pa-
tient received four courses (weekly dose, 25 mg/m?), one
patient received five courses (weekly dose, 20 mg/m?),
four patients received six courses [weekly dose, 25 mg/
m? (2 patients), 22.5 mg/m? (2 patients)], four patients
respectively received 8, 12, 16, and 20 courses (weekly
dose, 20 mg/m?), and one patient received ten courses
(weekly dose, 22.5 mg/m?). The predominant toxicities
were anaemia and neutropenia (Table 1). Anaemia and



Table 1 Haematological toxicity
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Dose (mg/m?) No. of patients No. of courses No. of courses®

Anaemia WHO grade

Neutropenia WHO grade

0 1 2 3 4 0 1 2 3 4
20 6 64 43 2003 1 47 12 5(2)

225 3 22 15 3 4 11 1 3 2 5
25 5 21 7 7 51 2 14 2 2 2 1
30 1 2 2

#Values in parentheses are the toxicity cases during the first course

neutropenia occurred in 40 and 34% of courses,
respectively. Neutropenia WHO grades 3 and 4 were
observed in 4 courses (4 patients) and 8 courses
(3 patients), respectively, of 109 assessable courses.
Neutropenic fever, requiring intravenous antibiotics,
occurred in 3 patients (3 courses); in one case, fever
episodes were bacteriologically documented (Escherichia
coli). Grade 3 anaemia was observed in 4 courses (3
patients) and required packed red blood cell transfusion
in three instances. Five patients (47 courses) had no
neutropenia and three patients (24 courses) had no
anaemia.

Thrombocytopenia was not significant; grade 2 was
observed in 1 patient (2 courses) without need for
platelet transfusion.

Non-haematological toxicities consisted predomi-
nantly of asthenia (grade 1-2, 7 patients, 13 courses),
nausea and vomiting (grade 1, 3 patients, 3 courses;
grade 3, 2 patients, 3 courses), diarrhoea (grade 1, 1
patient, 1 course), constipation (grade 2, 3 patients, 3
courses) and alopecia (grade 1, 1 patient, 1 course; grade
3, 1 patient, 1 course). Some types of antiemetic medi-
cations were used, ondansetron in one patient and
metoclopramide in 2 patients. No stomatitis was re-
ported. Eight patients had no extramedullary toxicity.

There was no evidence of a relationship between se-
vere haematological toxicity incidence and cumulative
treatment dose.

Pharmacokinetic parameters

Complete plasma and blood concentration versus time
plots (two courses) were obtained for 8 patients. For the
other patients, only the kinetic measurements performed
on the first day of treatment was available. The full
population pharmacokinetic profile achieved by varying
the sampling scheme across patients is illustrated in
Fig. 1A for blood and in Fig. 1B for plasma. The pop-
ulation data base consisted of 165 vinorelbine concen-
trations. The population parameters are given in
Table 2. The goodness of fit was evaluated by (a) com-
parison of the respective regression lines for blood and
plasma of the predicted versus observed concentration
values to a reference line with slope=1 and intercept =0
[blood data (A): slope 0.997 (SE 0.0062), intercept

4.16 ng/ml (SE 2.35); plasma data (B): slope 1.00 (SE
0.0069), intercept 3.61 ng/ml (SE 2.56)] (Fig. 2); there
was no significant difference; (b) comparison of the bias
(blood data: —3.53 ng/ml, 95% confidence interval: —7.7
to 0.66; plasma data: —4.3 ng/ml, 95% confidence in-
terval: —8.9 to 0.29) to zero; the ¢ test showed that the
bias values were not statistically different from zero. The
mean (£ SD) pharmacokinetic parameters determined
after the first course of chemotherapy are reported in
Table 3. The half-lives of the terminal part of the curves,
determined from blood and plasma data, were of the
same order of magnitude (31-35 h). In most patients,
the vinorelbine concentrations were higher in the blood
than in the plasma.

The mean (+£SD) blood/plasma concentration ratio
of vinorelbine averaged 1.9+ 1.1. The ratio AUCg/
AUCp averaged 1.7 (CV=41%); it was comparable to
the B/P ratio of 1.6 estimated from the haematocrit
value (35.0+3.4%), which remained constant over the
72 h of the study.

In eight patients, the pharmacokinetic parameters
were determined twice at 1-month intervals (courses 1
and 5). Both from blood and plasma, the intrapatient
variability in the elimination half-life was small, with the
course-to-course variations ranging from 0.4 to 25%,
while the intrapatient variability in CL, AUC, and
Vap was higher at 2.7-55%, 2.8-55%, and 10-53%,
respectively. Figure 3 shows the plasma and blood
concentration versus time profiles of vinorelbine in a
representative patient.

Statistical analysis

A significant relationship was found between the Vgg
determined from plasma data and the body area
(P=0.0357). The other pharmacokinetic parameters did
not show significant correlation with any body param-
eters.

Vinorelbine AUC at first cycle was significantly cor-
related with the decrease in ANC (r=0.6, P=0.028 from
plasma data; r=0.54, P=0.0376 from blood data).
AUC was the only measure of vinorelbine exposure to
reach statistical significance.

AUC computed from plasma data decreased signifi-
cantly with the increase of platelet count (P=0.03).



52

Discussion

From in-vitro experiments, it has been shown that
platelets are the main carrier in blood for vinorelbine
[21]; thus, pharmacokinetic parameters computed from
blood could be a better predictor of the occurrence of
side effects or of the efficacy of this drug than those
computed from plasma. To our knowledge, this is the
first study that provides detailed information about
vinorelbine pharmacokinetic behaviour in blood. In
addition, assessment of inter- and intra-patient

Fig. 1 Vinorelbine population 10000

variability of pharmacokinetic parameters is thought to
be of central importance to establish optimal and safe
dosage recommendations by the clinician.

Cancer management in the older patient is a growing
concern, particular with the increasing geriatric popu-
lation and the high incidence of cancer among these
individuals. Thus, in the present study, the pharmac-
okinetic profiles of vinorelbine, from blood and plasma
data, were studied in fifteen elderly patients with ad-
vanced metastatic cancer. For eight of them, pharma-
cokinetics were performed twice at 1-month intervals.
There are only a few studies reporting the pharmacoki-
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Table 2 Population pharmacokinetic parameters of vinorelbine
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Parameters Plasma Blood
Population mean Interindividual Population mean Interindividual
variability, CV% variability, CV%

0] 17.9 75.4 16.3 55.6

CL (I/h) 43.8 24.0 27.4 29.1

a(hh 0.426 8.85 0.355 22.9

B (Y 0.0202 153 0.0228 11.9

ko (b1 0.662 7.59 0.824 237

ks (h'h 0.0399 20.6 0.0556 9.65

Residual intraindividual
coefficient of variability
Objective function

0.1 8.8%; 6. 37.7%

756.9

0c1: 6.5%; 000: 21.1%

981.4

CL, total body clearance; V, initial volume of distribution; k,; and k3, transfer rate constants; o, distribution rate; f, elimination rate

netic behaviour of vinorelbine in aging patients [7, 20].
Since the liver and renal functions might be altered in
this patient population, such modifications could alter
the pharmacokinetics. For some patients included in this
study, due to venous problems, only sparse samples are
available; thus classical compartmental or non-com-
partmental analysis could not be done to compute
individual pharmacokinetic parameters. Therefore, an
empirical Bayes methodology was used. In this analysis,
population characteristics of the parameters to be esti-
mated were used as prior information to estimate each of
the individual pharmacokinetic parameters. Moreover,
such an approach avoids a possible bias in the estima-
tion of the elimination half-life (i.e., underestimation)
when the last sampling time (i.e., 72 h) cannot be
obtained [7].

Blood and plasma concentration versus time curves
were similar enough (Fig. 3); the kinetic profiles were
triphasic. The elimination half-lives from plasma and
blood data were of the same order of magnitude, 31—
35 h. Total plasma clearance was high (0.75+0.20 1/
min). Assuming a hepatic blood flow in the human of
1.5 1/min, vinorelbine total plasma clearance was about
half the rate of hepatic blood flow. Vinorelbine con-
centrations were 1.9 times higher in blood than in
plasma, except during the first 15-20 min following the
end of infusion. These results are in agreement with the
conclusion of Urien et al. [21], that the fast distribution
phase observed in the plasma pharmacokinetics of
vinorelbine could be related to its rapid uptake in
platelets and white blood cells. The ratio AUCg/AUCp
averaged 1.7; it is comparable to the blood/plasma ratio
of 1.6 that remained constant over the 72 h of the study.
There was substantial intra- and interpatient variability
in vinorelbine pharmacokinetic parameters. This vari-
ability was quite similar, on the one hand, within and
between patients, and, on the other hand, from blood or
plasma data. The elimination half-life is the parameter
presenting the lowest intra- and interindividual vari-
abilities: 10-14%, while AUC is the parameter with the
highest intra- and interindividual variability (20-65%).
Pharmacokinetic parameters computed from plasma

data were in accordance with our previous study carried
out in elderly patients [7]. A weak relationship was
found between V4 determined from plasma data and
the body area (P=0.0357). The other pharmacokinetic
parameters did not show any significant relationships.

In this paper, a total of 109 vinorelbine cycles were
studied. The main haematological toxicities were neu-
tropenia and anaemia. Neutropenia and anaemia WHO
grades 3 and 4 occurred in a small number of courses
(<10%). Neutropenia and anaemia were not observed
in five (47 courses) and three patients (24 courses),
respectively. Thrombocytopenia was infrequent (1 pa-
tient). Five patients (17 courses) required a treatment
delay (1 to 3 weeks). There was one episode of grade 3
alopecia. Grade 3 nausea and vomiting occurred in only
two patients. No injection site reactions occurred, which
is consistent with a previous report showing that rapid
infusion minimizes venous irritation [3].

Pharmacodynamic data relative to vinorelbine are
scarce. From the relationship between AUC and the
percent decrease in ANC found in the present study,
vinorelbine exposure appeared to be a significant pre-
dictor of neutropenia. This result confirms our previous
findings [7] and were in good agreement with those of
Khayat et al. [10]; indeed, these authors found that a
higher systemic exposure results in a higher risk for se-
vere haematological toxicity. The highest haematologi-
cal toxicity encountered in this study occurred in
patients presenting the lowest platelet count, and a sig-
nificant relationship was found between platelet count
and the percentage decrease in ANC (P=0.0105).
Moreover, AUC computed from plasma data decreased
significantly with the increase of platelet count
(P=0.03).

In conclusion, the blood and plasma pharmacokinetic
profiles of vinorelbine are quite similar, with blood
concentrations about 1.9 times higher than plasma
concentrations. From the results of this study, blood did
not appear to be a better predictor of haematological
toxicity than plasma, but the decrease of platelet count
should be a good predictor of this toxicity. Indeed,
changes in platelet count are likely to produce strong
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Fig. 2 Relationship 2500

between predicted (IPRED)
and observed (DV) plasma
concentrations in blood (A)
and plasma (B). The solid
line represents the linear
regression line and the
dotted line the line of
identity
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Table 3 Mean (£ SD) pharmacokinetic parameters of vinorelbine computed from the first courses of chemotherapy

2000

Plasma Blood
CL (I/h) range 45.1+12.2 (21.6-75.9) 27.74+9.25 (7.38-45.8)
CL (I/h/kg) range 0.722£0.194 (0.432-1.05) 0.447+0.176 (0.16-0.88)
t1/2elim (h) range 35.0£5.05 (25.4-43.2) 30.9+4.35 (23.0-40.7)
AUC (ug h I'!) range 896 +226 (594-1451) 1653 £1067 (656-5116)
Vap (1) range 2258 +£659 (1238-3677) 1215+394 (434-1889)
Vag (1/kg) range 36.1£9.55 (21.0-51.1) 19.5+7.09 (36.3-9.43)

CL, total clearance; f}sciim, half-life of elimination; AUC, area under the concentration—time curve; Vqg, apparent volume of distribution



Fig. 3 Blood and plasma
concentration—time profile
of vinorelbine in a repre-
sentative patient. Cycle 1.
Blood: B DV; OO IPRED.
Plasma: ¢ DV; & IPRED.
Cycle 5. Blood: @ DV; O
IPRED. Plasma: A DV; A
IPRED
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variations in the unbound fraction of vinorelbine,
exposing the patient to a high risk of toxicity.
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