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Summary

Purpose: There is no optimal dosing schedule of gemcit-
abine (GEM) and cisplatin (CDDP) combination for cancer
patients with renal failure (RF) on hemodialysis (HD). The
purpose of this study was to share our experience of using
GEM and CDDP in such patients.

Methods: The starting dose of GEM was defined based on
single-agent treatment of two cancer patients with RF. Be-
tween November 2006 and June 2009, 4 RF cancer patients
on HD received a GEM and CDDP combination chemother-

Introduction

GEM (2’,2'difluorodeoxycytidine) and CDDP
have been used as a combination to treat various
malignancies including non-small cell lung can-
cer (NSCLC) and urothelial cell carcinoma (UCC)
[1-4]. Both of these drugs are excreted mainly via
the kidney and therefore adequate renal function-
al is necessary for standard dosing. However, renal
impairment is not uncommon among this group
of patients. Many co-morbid medical conditions,
cancer progression, and prior anti-neoplastic
treatments including nephrectomy may be con-
tributing factors. In addition, higher incidence of
kidney and urinary tract cancer has been reported
in patients on long term HD [5]. There is a huge
unmet medical need in in terms of chemotherapy
dosing guidelines in this group of patients. There
are published data regarding the dosing and us-
age of these two agents in a general sense but the
optimal dose and schedule of GEM and CDDP for
RF patients on HD have never been defined. The
aim of this report was to share our experience of

apy (CDDP 30mg/m? on days 1, 8, 15 and GEM 600mg/m?
on day 15; repeated every 28 days). The HD was conducted
within 24 hours after the completion of GEM and/or CDDP
administration.

Results: Reduced-dose GEM and CDDP combination
showed efficacy and good tolerability for cancer patients
with RF under HD.

Key words: cisplatin, gemcitabine, hemodialysis, renal
failure

using GEM and CDDP in the treatment of such
patients.

Methods

Venook et al. conducted a phase I and pharmacoki-
netic (PK) study of GEM (CALGB 9565 trial) in patients
with renal dysfunction (creatinine level 1.6 to 5.0 mg/
dL). Dose-limiting toxicities were noted in 4 of the 15
patients even at reduced dose (650 and 800/m?) [6].
Based on the results of this study, we started treatment
with reduced dose of GEM in 2 cancer patients with
RF in August 20006 in an attempt to define the optimal
starting dose of GEM in such patients. Based on the
experience acquired from these 2 cases we proceed-
ed to treat another 4 patients. Treatment efficacy was
measured by the Response Evaluation Criteria in Solid
Tumors (RECIST) 1.1 and toxicity was assessed by the
National Cancer Institute Common Terminology Crite-
ria for Adverse Events (CTCAE) v4.

Results

Patient and disease characteristics are sum-
marized in Table 1.
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Table 1. Patient and disease characteristics (before treatment)
Patient no. S(;};ﬁg)e Eg(s)G Co-morbidities Diagnosis TNM stage
1 F/62 1 No UCC of both ureters T3NxMO
2 F/75 2 DM, HTN Locally advanced pancreatic cancer T4NxMO
3 M/53 1 HTN UCC of the bladder T3N1MO
4 M/32 1 No UCC of both ureters, bladder T3NOM1
5 F/52 1 DM, HTN NSCLC T2NxM1
6 M/70 1 Liver cirrhosis, HTN, NSCLC TAN3M1

CAD

DM: diabetes mellitus, HTN: hypertension, CAD: coronary artery disease, HD: hemodialysis, UCC: urothelial cell carcinoma, NSCLC:

non-small cell lung cancer

Table 2. Clinical treatment outcomes

Patient no. Response Cycles (m’I(::fhs) Toxicities

1 CR 1 - grade 4 neutropenia, grade 3 hepatotoxicity

2 SD 6 5 grade 4 neutropenia, grade 3 thrombocytopenia
3 PD 4 3 grade 1 neutropenia

4 PR 40* - grade 2 neutropenia, grade 3 thrombocytopenia
5 PR 4 4 grade 1 neutropenia, grade 3 thrombocytopenia
6 PR 3 3 grade 1 thrombocytopenia

grade 2 hepatotoxicity

*Still on treatment

TTP: time to progression, CR: complete response, PR: partial response, SD stable disease, PD: progressive disease

Case 1

A 62-year-old woman with RF was diagnosed
with high-grade invasive UCC of both ureters and
the left renal pelvis (cT3NxMO) in July 2006. Her
baseline BUN, creatinine and creatinine clearance
were 75 mg/dL, 8.1 mg/dL, and 4.16 ml/min, re-
spectively. Considering her impaired renal func-
tion at baseline, the patient received neoadjuvant
chemotherapy with single-agent GEM with the
first dose at 700 mg/m? in August 2006. General
weakness was noted and the dose was reduced to
400 mg/m? in the second week. She experienced
grade 4 neutropenia and grade 3 hepatotoxicity
after these two doses of treatment. The patient
then underwent bilateral nephrectomy and rad-
ical cystectomy in October 2006 which revealed
pathologic CR. Regular HD was started after
the operation and the patient has remained dis-
ease-free up until now.

Case 2

A 75-year-old woman with RF on HD was di-
agnosed with locally advanced pancreatic cancer
(cTANxMO) in July 2006. Her baseline pre-HD

BUN, serum creatinine and creatinine clearance
were 40 mg/dL, 8.2 mg/ dL, and O ml/min, respec-
tively. She received the first dose of GEM 400 mg/
m? in August 2006 but she experienced grade 4
neutropenia and grade 2 thrombocytopenia. The
dose was then reduced to 300 mg/m? weekly (three
weeks on and one week off). She achieved SD after
3 cycles of treatment and GEM was continuous-
ly administered for 6 months until deterioration
of her condition. Grade 4 neutropenia and grade
3 thrombocytopenia occurred during treatment.
Neutropenia could be managed by granulocyte
colony stimulating factor and thrombocytopenia
was self-limited without need for platelet trans-
fusions.

Four subsequent cases

Based on a review of the literature and our
preliminary experience with the above 2 cases, we
treated 4 cancer patients (2 UCCs and 2 NSCLCs)
with RF on HD with GEM plus CDDP. In a 28-day
treatment cycle, we planned to deliver GEM only
on day 15 with a dose of 600 mg/m? because of
the significant toxicities observed in the week-
ly schedules with our first 2 cases. GEM dosage
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was allowed to be escalated or reduced by 30%
depending on the grade 3 or 4 toxicities that oc-
curred in the prior cycle. As for CDDP, we planned
to deliver it on a weekly schedule at a dose of 30
mg/m? on days 1, 8 and 15 according to the report
by Zahara et al. [17]. Standard HD was performed
within 24 hours after the completion of GEM and/
or CDDP administration.

All 4 patients tolerated the treatment quite
well. The main toxicities were hematological.
Three patients achieved PR and one failed to re-
spond and experienced PD. All patients received
at least 3 courses of treatment and one is still in
a stabilized PR 6 years after the diagnosis. As for
the GEM dose, dose reduction was necessary in
one patient while in the 3 others the dosage in-
creased in the subsequent treatment courses. The
treatment details and patient outcomes are sum-
marized in Table 2.

Discussion

Our study showed that reduced-dose combina-
tion of GEM and CDDP can be administered safely
and effectively in RF patients under HD who have
NSCLC and UCC.

GEM is phosphorylated to diphosphate (dF-
dCDP) and triphosphate (dFACTP) forms in the
cells. Incorporation of dFACTP into DNA can lead
to termination of the DNA synthesis and cell
death. GEM is rapidly metabolized in the liver,
kidneys and other tissues to a metabolite 2’,2’
difluorodeoxyuridine (dFdU) after intravenous
administration. Elimination of dFdU depends on
renal function [1].

Several pharmacokinetic studies of GEM have
been performed in the patients with impaired re-
nal function but the results are inconsistent [6-9].
Venook et al. reported that the pharmacokinet-
ics profiles of GEM have no obvious differences
between patients with impaired renal function
and those with normal renal function. Howev-
er, increased toxicities are observed in patients
with elevated serum creatinine level even with
reduced dose [6]. By using the dose schedule of
GEM 1000 mg/m? on days 1 and 10 followed by
standard HD in RF patients, Kiani et al. reported
that the pharmacokinetics profiles of GEM are the
same as those with normal renal function. How-
ever, markedly decreased clearance of dFdU was
found and the authors confirmed that dFdU can
only be partially eliminated by HD [7]. A varie-
ty of options for GEM dosing has been proposed
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[7-10]. One report suggested that GEM 800-1000
mg/m? can be safely administered in RF patients
on HD, especially soon after commencing HD, as
long as HD is initiated within 24 hours after GEM
administration [11].

Though the results of the aforementioned re-
ports are not consistent, we observed significant
toxicities with GEM in one patient, even with
dose reduction in the current study. GEM and dF-
dCTP are unlikely to be the direct cause of toxic-
ities in RF patients on HD because both of them
are easily removed by HD [6,7]. Prolongation of
terminal half-life and increase in the AUC of plas-
ma dFdU in RF patients have been consistently
reported [7,8,11]. dFdU was previously believed
to be an inactive metabolite. Emerging evidence
shows that dFdU may in fact exert cytotoxic activ-
ity at high serum levels. Intracellular phosphoryl-
ation to dFdU triphosphate has been considered to
be the likely reason [8,12]. In our own experience,
dose reduction of GEM did not seem to compro-
mise the treatment efficacy (1 CR, 3 PR and 1 SD
out of 6 patients). Therefore, it is reasonable to
surmise that dFdU is an active metabolite that has
cytotoxic effects. Since dFdU can only be partially
removed by HD, reduced doses of GEM would be
appropriate for these patients.

The dosing schedule of CDDP in patients with
RF on regular HD is also controversial [13,14]. The
timing of HD after the delivery of CDDP varied in
different reports [15,16]. Zahara et al. found that
concurrent chemoradiotherapy with weekly CDDP
25mg/m?* was safe and HD could be delayed more
than 3 hours after infusion [17]. We treated our
4 patients with weekly CDDP and reduced GEM
dosage and HD was performed within 24 hours
after GEM and/or CDDP administration.

With the above approach, we observed only
mild to moderate toxicities, which were primarily
hematological in nature. We also saw good treat-
ment responses. Three PRs were observed among
4 patients with overall response rate of up to 75%.
Moreover, one PR patient remains stabilized PR
up until now.

In conclusion, despite the small number of
patients in this study, we observed a consistent
trend of treatment response and acceptable tox-
icity profiles with reduced GEM dose plus weekly
CDDP in cancer patients with RF on regular HD.
Also, our data indirectly suggests that dFdU is an
active metabolite with cytotoxic activity.

This dose and schedule of GEM and CDDP
combination could be delivered safely and ef-
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fectively in RF patients on regular HD. Further
well-designed prospective pharmacokinetic stud-
ies in such patients are warranted to confirm our
observations. Until then, we believe that this re-
port will serve as another useful reference for
clinicians treating this challenging group of pa-
tients with little guidance from the current pub-
lished literature.
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