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Table 3: Major Adverse Events
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Grade =3 <70 Years (n = 14) > 70 Years (n = 8) P values*
Leukocytopenia 2 [14.3%] 1 [12.5%] 0.7090
Neutropenia 4 [28.6%) 5 [62.5%] 0.1347
Anemia 0 [0.0%)] 0 [0.0%] -
Thrombocytopenia 0 [0.0%] 0 [0.0%] -
Nausea 2[14.3%) 0 [0.0%] 0.3939
Anorexia 1 [7.1%] 1 [12.5%] 0.6060
Fatigue F[7.1%] 1 [12.5%] 0.6060
Stomatitis F[7.1%]) 0 [0.0%] 0.6363
Hand-foot syndrome I [7.1%] 0 [0.0%] 0.6363
Peripheral Neuropathy

Grade > | 12 [86.4%] 7 [87.5%] 0.7090

Grade 22 6 [45.5%) 4 [50.0%] 0.5464

Grade > 3 2 [14.3%] 1 [12.5%] 0.7090

Grades of adverse events were defined according to NCI-CTC v3.0
*P values were calculated with the use of Fisher's exact probability test.

FU/LV were performed. As a result, combination therapy
with oxaliplatin + 5-FU/LV (FOLFOX4 or FOLFOX6) or
with irinotecan + 5-FU/LV (FOLFIRI) has become stand-
ard chemotherapy for unresectable advanced/recurrent
colorectal cancer in Western countries. Since the release of
oxaliplatin in Japan in April 2005, FOLFOX therapy has
rapidly become widespread, and it is described in the
Guidelines for Management of Colon Cancer [3] (pub-
lished in July 2005) as the standard therapy for unresect-
able advanced/recurrent colorectal cancer. FOLFOX4
therapy has thus become a standard therapeutic option
for advanced/recurrent colorectal cancer in many coun-
tries. In addition, FOLFOX6 [11] therapy without bolus
administration of 5-FU/LV on the second day has been
developed to reduce adverse reactions and simplify treat-
ment, and it is widely used as part of the trend for chem-
otherapy to be given on an ambulatory basis. Although
the safety and efficacy of L-OHP+5-FU/I-LV therapy (orig-

inal FOLFOX6) have already been investigated in Japan,
little has been reported about mFOLFOX6 therapy, in
which the dose of oxaliplatin is reduced to 85 mg/m? (the
dose covered by the Japanese national health insurance
scheme) [12]. In addition, there is still no standard ther-
apy for elderly patients with colon cancer. Generally, the
pharmacokinetics of drugs in elderly patients differs from
those in younger patients due to decreased organ function
associated with aging {13,14]. As a result, adequate treat-
ment may not be provided to elderly patients compared
with non-elderly patients due to fear of adverse drug reac-
tions, and the examination of appropriate administration
methods for the elderly has not been pursued adequately.
In recent years, it has been confirmed that molecular-tar-
geting drugs, including bevacizumab, are effective for
colon cancer [15], and these drugs are already included as
part of standard therapy in Western countries. Kabbinavar
et al. reported that age had no influence on the safety of

Table 4: Incidence of Peripheral Neuropathy during Treatment Cycles

<70 Years (n=14)

Cycles 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
Gradel 3 4 6 7 9 8 7 6 6 5 2 2 2 ! | 0 0
Grade2 0 l | I | 2 0 | | 2 4 3 2 | | ] 0
Grade3 0 0 0 0 0 0 0 0o 0 0 0 | 0 0 0 0 |
n 14 13 12 1 H H 9 8 7 7 6 6 4 2 2 2 |
270 Years (n = 8)
Gradel | 4 6 5 4 4 6 4 4 2 2 | | 0 0 0 0
Grade2 | | 0 0 | | 0 | 0 2 | 1 ! | 0 0 0
Grade3 0 0 0 0 0 0 0 o 0 0 0 0 0 | 0 0 0
n 8 8 8 7 6 6 6 5 5 4 3 2 2 2 I 0 0
Grades of adverse events were defined according to NCI-CTC v3.0
*P values were calculated with the use of Fisher's exact probability test.
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Occurrence of Peripheral Neuropathy in younger patients (left) and elderly patients (right). Abbreviation: G,

Grade.

the combined administration of bevacizumab with 5FU-
based chemotherapy [16], and concomitant use of a
molecular-targeting drug that may be less toxic is expected
to be a possible treatment option for elderly patients.
Since the release of bevacizumab in Japan in June 2007,
molecular targeting therapy has rapidly become wide-
spread, however, concomitant use of bevacizumab is still
often difficult in elderly patients because of concern about
serious adverse events such as thrombosis and gastrointes-
tinal perforation [15,17,18]. It is known that completing
the administration of 5-FU/LV, irinotecan, and oxaliplatin
according to the recommended schedule increases the sur-
vival time [19]. Thus, FOLFIRI and FOLFOX are still
needed for combined therapy and it is considered
extremely important to establish the safety of these regi-
mens in elderly patients.

Accordingly, we examined the safety and efficacy of
mFOLFOXG6 therapy in elderly patients over 70 years old
when the dose of oxaliplatin was reduced to 85 mg/m?
(the dose covered by the national health insurance
scheme).

Colorectal cancer is currently the third highest cause of
cancer death and the second most common cancer in
Japan. Since the average lifespan is currently 78.6 years for
males and 85.6 years for females, a rapid increase of eld-
erly patients with colorectal cancer is predicted in this
country. Accordingly, it is problematic if elderly patients
cannot receive effective chemotherapy simply because of
their age, so the establishment of safe and effective stand-
ard therapy for elderly Japanese patients is important.

In Western countries, however, it is considered possible to
treat the elderly with standard therapy, provided that the

performance status (PS) is good, the function of major
organs is maintained, and there are no uncontrolled com-
plications. Goldberg et al. [20] reported that Grade 3/4
neutropenia and thrombocytopenia showed higher rates
in elderly patients, but there were no differences of the
response rate and safety of FOLFOX therapy between eld-
erly patients over 70 years old and younger patients as a
result of meta-analysis.

In present study, the elderly group was defined as patients
more than 70 years old to assess the safety and efficacy of
mFOLFOX6 therapy. We found that the incidence of
Grade 3-4 neutropenia tended to be higher in elderly
patients than younger patients, but there was no statistical
significance (62.5% vs. 28.6%, P = 0.1347). Also, the inci-
dence and severity of other adverse events in this study
were generally comparable to those reported in Western
countries [20]. The regimen was tolerable and there were
no deaths due to toxicity.

When setting the dose-reduction criteria and the method
of administration after occurrence of adverse events, it was
decided that the dose of oxaliplatin would not be reduced,
and that bolus 5-FU would be deleted due to the possibil-
ity that dose-limiting hematological toxicity such as neu-
tropenia (which showed a high incidence in this study)
might be caused by rapid intravenous injection of 5-FU
[21-23]. After bolus 5-FU was stopped in accordance with
the dose-reduction criteria (Table 1) due to grade 4 neu-
tropenia in 3 patients {one younger patient and 2 elderly
patients) during this study, treatment could be continued
safely until PD occurred. Peripheral neuropathy is a char-
acteristic adverse reaction to oxaliplatin and is the dose-
limiting toxicity of this drug. Occurrence of neuropathy is
dependent on the total dose of oxaliplatin, and grade 3-4

Page 6 of 8

(page number not for citation purposes)



Journal of Experimental & Clinical Cancer Research 2009, 28:109

160
< 70 Years (n=14) | > 70 Years (n=8)
90
TTF
80 | 6.2 [10-11.3] | 4.9 [2.1-7.54]
(nedian: months)

<70
<
> I R, — 270 Years
é 60 sos <70 Years
st
=
g0

30 -

20 +

10 r

0 ! : s
0 50 160 150 200 250 300 350
Dureation of Treatment ( days )

Figure 3

Time to Treatment Failure (TTF). The Kaplan-Meier
method was used to estimate TTF curves. Median value for
each group is shown.

neuropathy (NCI-CTC criteria) shows an incidence of
about 15% when the total dose reaches 750 to 800 mg/
m?2[24]. The dose-dependent neuropathy caused by oxali-
platin is reversible after suspension/omission of the drug,
and treatment using a stop-and-go strategy (with reinstitu-
tion of therapy after recovery from toxicity) achieves favo-
rable survival [25] and is well tolerated by elderly patients
over 75 years old {26]. In the present study, neuropathy
showed a lower incidence than that mentioned above, but
there was a similar correlation between the total dose of
oxaliplatin and the severity of neuropathy in both the
younger and elderly groups (Figure 2).

Although the time to treatment failure (TTF) was 6.2
months in the younger group versus only 4.9 months in
the elderly group, the number of treatment cycles was
10.0 and 9.5, respectively, showing that administration of
mFOLFOX6 was possible in elderly patients with a good
PS. The response rate was 60.0% in the younger group and
50.0% in the elderly group, while the disease control rate
was 100% and 83.3%, respectively, showing no signifi-
cant difference in relation to age.

Table 5: Antitumor Effects

hitp://iwww jeccr.com/content/28/1/109

When this study was initiated in San-in, a rural region of
Japan with a large elderly population, there was an urgent
need to establish effective chemotherapy regimens for
colorectal cancer, which has recently become much more
common in Japan. Accordingly, the present study was
intended to assess the feasibility of mFOLFOXG6 in Japa-
nese colorectal cancer patients, including elderly patients,
with regard to the incidence and severity of adverse events.
In an attempt to rapidly investigate the efficacy and safety
of mFOLFOXG6, the subjects were enrolled during a 1-year
period. The limited duration of enrollment resulted in too
small a sample size for the study to be adequately pow-
ered. Despite this, our findings suggested that mFOLFOX6
is similarly tolerable and effective for elderly patients as it
is for non-elderly patients, because the therapy could be
administered at its recommended dosage without causing
more severe adverse events than in non-elderly patients by
employing appropriate criteria for patient selection, treat-
ment suspension, and dose reduction in consideration of
factors such as the PS and comorbidities.

However, discontinuation was necessary in 12 patients
(including 3 elderly patients) because of adverse reac-
tions, and 5 patients (including 2 elderly patients) discon-
tinued treatment due to peripheral neuropathy (the dose-
limiting toxicity of oxaliplatin). Therefore, avoiding or
reducing the occurrence of such adverse events is neces-
sary for the establishment of safer standard therapy.

Conclusion

It was confirmed by the present study that mFOLFOX6
therapy, a standard chemotherapy for unresectable
advanced/recurrent colorectal cancer, could be performed
safely in elderly Japanese patients. The tolerability and
efficacy of mFOLFOXG6 therapy can be expected to be sim-
ilar in the elderly, provided that the PS is good, the major
organs are functioning well, and there are no uncon-
trolled complications.

The present findings also suggested that withdrawal of
bolus 5-FU to avoid severe neutropenia might allow the
continuation of treatment. Because discontinuation due

<70 Years (n = 14) 270 Years (n = 8) P values*
RR (%) 60.0 50.0 0.5490
DCR (%) 100 833 0.3750
CR/PR/ISD/PDI/NE 0/6/4/0/2 0/3/2/111 -

Abbreviation: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluable; RR, response rate

(CR+PR); DCR, disease control rate (CR+PR+SD).
*P values were calculated with the use of Fisher's exact probability test.
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to peripheral neuropathy (the dose-limiting toxicity of
this regimen) was common, methods to avoid or alleviate
such adverse events without reducing efficacy need to be
investigated.
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