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Introduction

Owing to advances in hemodialysis therapy, the prog-
nosis of patients with renal failure has improved. Conse-
quently, the opportunities for treating malignant tumors
that develop in patients undergoing hemodialysis are
increasing. Paclitaxel and carboplatin combination
chemotherapy (TC) is the first-line chemotherapy treat-
ment in patients with ovarian cancer, and is widely used
[1]. However, case reports regarding TC treatment of
patients undergoing hemodialysis are limited and the
parameters affecting the drug pharmacokinetics remain
unclear. Therefore, we have encountered difficulties in
determining the dosage and time interval between the end
of the chemotherapy treatment and the initiation of
hemodialysis. Since TC is increasingly performed in
hemodialysis patients, it is necessary to establish the
optimal method for administration as soon as possible. In
the present study, we measured paclitaxel and carboplatin
concentrations and obtained some findings with regard to
their pharmacokinetics in an ovarian cancer patient
undergoing hemodialysis. 

Case Report

A 59-year-old Japanese woman with chronic renal failure due
to interstitial nephritis, who had undergone hemodialysis three
times a week for eight years, was admitted to our hospital
owing to acute abdominal pain. She had rebound tenderness and
muscle defense on the left side of the lower abdomen. Magnetic
resonance imaging revealed a left ovarian tumor 11 cm in diam-
eter with a moderate amount of ascites. The patient was diag-
nosed with rupture of the left ovarian tumor, and underwent

emergency surgery (left salpingo-oophorectomy) on April 18,
2008. The histopathologic diagnosis was clear cell adenocarci-
noma. She underwent debulking surgery (optimal treatment) on
May 1 and was diagnosed as having FIGO Stage IIc ovarian
cancer.

Following the debulking surgery, TC was scheduled for six
cycles, with one cycle every three weeks. Paclitaxel was intra-
venously administered at 150 mg/m2 (total of 225 mg) over 3 h.
Following paclitaxel administration, carboplatin was adminis-
tered intravenously over 30 min. The carboplatin dose was cal-
culated according to Calvert’s formula (target area under the
concentration/time curve (AUC): 5 mg/ml·min) [2], and the
glomerular filtration rate (GFR) was set at zero because the
patient had no renal function. Therefore, the carboplatin dose
was calculated to be 125 mg. Hemodialysis was started at 1 h
after completing carboplatin administration, and carried out for
4 h. Blood samples were collected at specified times and ana-
lyzed for paclitaxel, total platinum and free platinum. 

The blood samples were centrifuged at 3000 rpm at 4°C for
5 min, and plasma samples were obtained for measurement of
total platinum and paclitaxel. Aliquots of the plasma were cen-
trifuged again at 3000 rpm for 15 min at 4°C in an Amicon Cen-
trifree device (Millipore, Bedford, MA, USA) for evaluation of
free platinum. Plasma and plasma ultrafiltrates were analyzed
for platinum by flameless atomic absorption spectrometry,
according to the method of LeRoy et al. [3] while plasma pacli-
taxel was measured using a high-performance liquid chro-
matography UV method [4]. 

The maximum plasma concentrations (Cmax) of paclitaxel
and free platinum were 5.64 and 2.38 µg/ml, respectively. The
AUCs of paclitaxel and free platinum were 18.1 µg/ml.h and
0.98 mg/ml.min, respectively. The plasma paclitaxel and free
platinum concentrations are shown in Figure 1. Adverse effects
were evaluated with NCI-CTC (ver. 3). Although grade 2 leuko-
cytopenia and myalgia were observed, the chemotherapy was
well tolerated.

Since the AUC of free platinum was low, we planned to
further prolong the time interval between the end of carboplatin
administration and the initiation of hemodialysis in the subse-
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quent chemotherapy cycle. However, the patient opted not to
receive any further chemotherapy. Therefore we abandoned our
treatment plan, and observed her carefully in our outpatient
clinic. 

Discussion

Owing to advances in hemodialysis, the prognosis of
patients with renal failure has improved. Moreover, TC is
increasingly performed in patients with ovarian cancer
undergoing hemodialysis. To date, however, the dosage
and time interval between the end of carboplatin admin-
istration and the initiation of hemodialysis have remained
unclear. In the present study, we performed TC in a
patient with renal failure undergoing hemodialysis who
developed ovarian cancer, and examined the drug phar-
macokinetics. 

Paclitaxel is mainly metabolized by the liver and
secreted in bile, with less than 10% extracted by the
kidneys [4, 5]. Therefore, the pharmacokinetics of pacli-
taxel are assumed to be only slightly affected by renal
function. The serum concentrations and AUC of pacli-
taxel in hemodialysis patients are equivalent to or slightly
lower than those in patients with normal renal function.
Moreover, it has been reported that paclitaxel is not
detected in diffusates [6]. Furthermore, there are various
reports suggesting that the pharmacokinetics of paclitaxel
are not affected by hemodialysis [7, 8].

In the present case, the Cmax, AUC and attenuation
pattern of paclitaxel were almost equivalent to the phar-
macokinetics in patients with normal renal function [9,
10], and adverse effects were within a tolerable range.
Accordingly, our results support the findings of previous
reports that the pharmacokinetics of paclitaxel are only
slightly affected by renal function. Therefore, administra-
tion of paclitaxel is considered to be safe for patients with
renal failure as long as their hepatic function is normal.

Carboplatin is mainly excreted by the kidneys, and its
pharmacokinetics are greatly affected by renal function.
In general, the carboplatin dose is calculated by Calvert’s
formula, and defined by the desired AUC (5-7 mg/ml.min

is recommended) and the patient’s GFR [2]. In patients
with impaired renal function, carboplatin is mainly
excreted during hemodialysis, and its AUC is assumed to
be dependent of the dosage and time interval between the
end of administration and initiation of hemodialysis [11,
12]. However, there are no explicit guidelines for optimal
carboplatin dose and time interval between the end of
carboplatin administration and initiation of hemodialysis. 

Watanabe et al. [7] performed hemodialysis for 4 h
after an interval of 1.5 h following administration of 125
mg of carboplatin (target AUC = 5 mg/ml.min, calculated
by Calvert’s formula), and did not achieve the desired
result (AUC = 2.21 mg/ml.min). However, an excellent
result of AUC = 4.43 mg/ml.min was obtained when
hemodialysis was performed at 16 h after completing car-
boplatin administration. Yokoyama et al. [13] performed
hemodialysis for 4 h after an interval of 16 h following
administration of 200 mg of carboplatin (target AUC = 5
mg/ml.min) and obtained an AUC of 5.69 mg/ml.min. On
the other hand, Kurata et al. [14] initiated hemodialysis
after an interval of 2 h following administration of carbo-
platin at 240 mg/m2 for 30 min, and obtained an AUC of
5.09 mg/ml.min. Furthermore, Takano et al. [15] per-
formed hemodialysis for 4 h after an interval of 30 min
following administration of 150 mg of carboplatin (target
AUC = 5 mg/ml.min) and obtained a slightly higher AUC
(6.36 mg/ml.min), although the interval between the end
of carboplatin administration and the beginning of
hemodialysis was short. 

Thus, although the optimal time interval before starting
hemodialysis remains controversial, we initiated
hemodialysis at 1 h after completing administration of
125 mg of carboplatin (target AUC = 5 mg/ml.min) in the
present study in consideration of safety aspects. As a
result, a low AUC of 0.98 mg/ml.min was obtained, and
the target AUC was not achieved. Therefore, we planned
to further prolong the time interval between the end of
carboplatin treatment and the initiation of hemodialysis
in the subsequent treatment cycle. However, the treatment
was discontinued at the patient’s request. Nevertheless,
although the appropriate time interval until initiation of

Figure 1. — Concentrations of paclitaxel (A) and free platinum (B). Hemodialysis (HD) was started at 1 h after completing carbo-
platin administration, and carried out for 4 h. Closed triangles indicate paclitaxel and closed circles indicate free platinum.
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hemodialysis is affected by body mass index, age and
other factors, we assumed that an interval of at least 1 h
is required. 

In the present study, the pharmacokinetics of paclitaxel
were almost equivalent to those in patients with normal
renal function, and the administration of paclitaxel is
considered to be safe in patients with renal failure as long
as hepatic function is normal. The time interval between
the end of carboplatin treatment and initiation of
hemodialysis remains controversial. Since chemotherapy
is increasingly performed in hemodialysis patients, it is
desirable that guidelines regarding its administration are
established as soon as possible for clinical practice.
Reports of additional information regarding this subject
are required for safe and effective performance of
chemotherapy for hemodialysis patients. 
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