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A B S T R A C T

Purpose
Elderly patients form a heterogeneous population. Evaluation of geriatric factors may help evaluate
a patient’s health status to better adapt treatment.

Patients and Methods
Elderly patients with previously untreated metastatic colorectal cancer (mCRC) were randomly
assigned to receive fluorouracil (FU) -based chemotherapy either alone or in combination with
irinotecan (IRI) in the Fédération Francophone de Cancérologie Digestive (FFCD) 2001-02 study.
Sites participating in the geriatric substudy completed geriatric screening tools to perform
prognostic factor analyses for treatment safety during the first 4 months after treatment initiation.

Results
The geriatric score was calculated in 123 patients (44%). Median age was 80 years (range, 75 to
91 years). The Charlson comorbidity index was � 1 in 75%, Mini-Mental State Examination
(MMSE) score was � 27/30 in 31%, and Instrumental Activities of Daily Living (IADL) showed
impairment in 34% of the patients. Seventy-one patients (58%) had grade 3 to 4 toxicity, 41 (33%)
had a dose-intensity reduction of more than 33%, and 54 (44%) had at least one unexpected
hospitalization during the first 4 months after starting treatment. In multivariate analysis,
significant predictive factors for grade 3-4 toxicity were IRI arm (odds ratio [OR], 5.03), MMSE
� 27/30 (OR, 3.84), and impaired IADL (OR, 4.67); for dose-intensity reduction of � 33%, the
significant predictive factors were alkaline phosphates � 2 � upper limit of normal (OR, 4.16) and
IRI arm (OR, 6.85); and for unexpected hospitalization, significant predictive factors were MMSE
� 27/30 (OR, 4.56) and Geriatric Depression Scale � 2 (OR, 5.52).

Conclusion
Geriatric factors (MMSE and IADL) are predictive of severe toxicity or unexpected hospitalization
(MMSE) in a randomized prospective phase III study in mCRC. These results suggest that
cognitive function and autonomy impairment should be taken into account when choosing a
regimen for chemotherapy.

J Clin Oncol 31:1464-1470. © 2013 by American Society of Clinical Oncology

INTRODUCTION

Colorectal cancer occurs mainly in elderly patients.
Recent estimates showed that in France, 45% of pa-
tients diagnosed with colorectal cancer were age 75
years or older. Specific data for the treatment of
metastatic colorectal cancer (mCRC) in elderly pa-
tients are scarce. Until recently, elderly patients were
under-represented in clinical trials.1 Moreover, the
main studies that established the intensification of
chemotherapy included few or highly selected el-
derly patients.2,3 In a series of selected elderly

patients who were eligible for chemotherapy, irino-
tecan (IRI) or oxaliplatin combined with fluoroura-
cil (FU) was well tolerated and was as effective as in
younger patients.4 A post hoc analysis of random-
ized clinical trials comparing IRI and FU combined
versus FU alone suggested that the benefits of IRI on
progression-free survival and overall survival was
preserved in patients older than age 70 years.5 How-
ever, those patients represented only 22% of the
randomly assigned patients, and specific data for
patients older than 75 years were not analyzed in that
study. A prospective phase II study evaluated the
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FOLFIRI regimen [fluorouracil, leucovorin, and irinotecan] in pa-
tients older than 70 years and concluded that the treatment was well
tolerated and effective in selected elderly patients.6 No geriatric evalu-
ation was performed in that study.

The choice of the best treatment strategy is an important chal-
lenge in elderly patients. Balducci et al7 suggested tailoring treatment
according to a specific geriatric evaluation. To date, the relevance of
geriatric predictive factors has not been demonstrated in the manage-
ment of mCRC.

The Fédération Francophone de Cancérologie Digestive (FFCD)
2001-02 trial was a randomized phase III study to evaluate IRI com-
bined with FU versus FU alone in patients with mCRC age 75 years or
older. The main end point, progression-free survival, is still under
study. An ancillary study of geriatric parameters was performed to
identify predictive factors of treatment feasibility and toxicity.

PATIENTS AND METHODS

Patients and Treatments

Elderly patients age 75 years or more with previously untreated mCRC
were randomly assigned to receive FU-based chemotherapy either alone (as
LV5FU2 [FU plus leucovorin] or as simplified LV5FU2) or in combination
with IRI (as LV5FU2-CPT11 [LV5FU2-IRI] or FOLFIRI) from 2003 to 2010
(Fig 1) . In the IRI arm, the first two cycles were performed with 150 mg/m2 of
IRI and, in the absence of toxicity, the dose of IRI was increased to 180 mg/m2

for the following cycles. The randomization was performed by minimization,

according to the following stratification factors: treatment center, Charlson
index (0 v 1 to 2 v 3 or more), Karnofsky performance score (KPS; 100 v 90 to
80 v 70 to 60), previous adjuvant chemotherapy, sex, age (� 80 v � 80 years),
and alkaline phosphatase (� 2� upper limit of normal [ULN] v � 2 � ULN).

Geriatric Assessment

An ancillary geriatric study was planned in the FFCD 2001-02 trial,
but the sample size was calculated for disease-free survival comparison and
not for the geriatric parameters evaluation. The geriatric assessment was
not mandatory. Thus, only hospitals with teams that volunteered to par-
ticipate were included in the geriatric portion of the study. In the centers
with volunteer teams, all consecutive patients were candidates for a geriat-
ric assessment. Patients at these sites completed a visual analog scale of
quality of life (QoL) at inclusion and the following geriatric questionnaires:
Mini-Mental State Examination (MMSE),8 Instrumental Activities of
Daily Living (IADL) scale,9 and Geriatric Depression Scale (GDS)10 to
assess cognitive function, dependence, and depression, respectively. The
associated scores were calculated; the score was considered missing when
more than half the items were missing.

Outcomes

Three outcomes were particularly analyzed during the first 4 months
after starting treatment: (1) at least one grade 3 to 4 toxicity, according to the
National Cancer Institute Common Toxicity Criteria version 2.0 (NCI-CTC
2.0) scoring; (2) a dose-intensity reduction of 33% or more for at least one
treatment; and (3) at least one hospitalization for any reason except trial
chemotherapy perfusion. Geriatric scores as well as clinical and biologic tumor
factors were analyzed to explore the predictive value of the aforemen-
tioned factors.

Randomly assigned
(N = 282)

Geriatric assessment before
treatment initiation 

(n = 123)

Excluded from the geriatric 
   analysis
      Patients randomly assigned 
         in center not participating 
         in geriatric assessment
      No geriatric assessment 
         before treatment initiation

Allocated to intervention FU
   Received allocated intervention

Lost to follow-up before 4 months
Discontinued intervention before 
   4 months
      Toxicity
      Impaired general health
      Cancer progression
      Death
      Other

(n = 1)
 (n = 30)

   
(n = 3)
(n = 2)

(n = 17)
(n = 0)
(n = 8)

Lost to follow-up before 4 months
Discontinued intervention before 
   4 months
      Toxicity
      Impaired general health
      Cancer progression
      Death
      Other

(n = 0)
 (n = 25)

   
(n = 6)
(n = 2)
(n = 8)
(n = 4)
(n = 5)

(n = 62)
(n = 62)

Allocated to intervention IRI
   Received allocated intervention

(n = 61)
(n = 61)

(n = 159)

(n = 50)

(n = 109)

Fig 1. CONSORT diagram. FU, fluoroura-
cil; IRI, irinotecan.
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Statistical Analysis

Logistic regressions were performed to analyze predictive factors. Those
with a P value below .20 in the univariate analyses were kept for multivariate
analyses. The statistical software STATA version 10 (STATA, College Station,
TX) was used for the analyses. The variables analyzed are listed in Table 1.

RESULTS

The FFCD 2001-02 trial enrolled 282 patients from 2003 to 2010. Fifty
centers participated in the study, and among the 50 centers, 32 (64%)
participated in the geriatric study. Geriatric scores were calculated in
123 (44%) of the 282 patients randomly assigned in the study. Among
these patients, 62 (50.4%) were allocated to the FU arm and 61

(49.6%) to IRI arm. The characteristics of these 123 patients are
described in Table 1. Liver metastases were present in 98 patients
(80%). Among these patients, 25 (25%) had alkaline phosphatase level
of more than 2 � ULN.

Tumor and geriatric parameters were comparable in the FU and
IRI arms, except there was a higher proportion of patients with more
than two metastatic sites on the IRI arm (26% v 11%; P � .04) and a
slightly higher proportion of patients with comorbidities assessed by
the Charlson index in the IRI arm (31% v 16%; P � .06).

MMSE, GDS, and IADL results were unavailable for analysis
(totally missing or more than half the items missing) for 26%, 27%,
and 29% of the patients, respectively. Globally, 31% of patients had at
least one questionnaire missing or not usable.

Table 1. Patient Characteristic at Inclusion

Characteristic

Total (n � 123) FU Arm (n � 62) IRI Arm (n � 61)

No. % Mean � SD No. % Mean � SD No. % Mean � SD

Age, years 80.4 � 3.7 80.3 � 3.9 80.5 � 3.5
Sex

Male 66 54 33 53 33 54
Female 57 46 29 47 28 46

Body mass index, kg/m2 25.1 � 3.8 24.8 � 3.6 25.3 � 4.0
No. of metastatic sites

� 2 99 80 55 89 44 72
� 2 23 19 7 11 16 26

Presence of liver metastases 98 80 49 79 49 80
Primary tumor resected

Yes 83 67 42 68 41 67
No 39 32 20 32 19 31

Adjuvant chemotherapy
Previous 17 14 12 19 5 8
No previous 104 85 50 81 54 89

Alkaline phosphatase
� 2 � ULN 92 75 44 71 48 79
� 2 � ULN 26 21 15 24 11 18

Hemoglobin, g/dL
� 10 (F), � 11 (M) 15 12 8 13 7 11
� 10 (F), � 11 (M) 107 87 54 87 53 87

Karnofsky performance score
60-70 39 32 21 34 18 29
80-90 62 50 32 52 30 49
100 20 16 8 13 12 20

Charlson index
0-1 92 75 51 82 41 67
� 1 29 24 10 16 19 31

QoL VAS, 0-100 mm 60 � 23 58 � 24 63 � 21
MMSE

� 27/30 53 43 27 44 26 43
� 27/30 38 31 18 29 20 33
Not evaluated 32 26 17 27 15 24

GDS
� 2 13 10 9 14 4 7
� 2 77 63 34 55 43 70
Not evaluated 33 27 19 31 14 23

IADL
Impaired 42 34 22 35 20 33
Nonimpaired 45 37 22 35 23 38
Not evaluated 36 29 18 29 18 29

Abbreviations: F, female: FU, fluorouracil; GDS, Geriatric Depression Scale; IADL, Instrumental Activities of Daily Living; IRI, irinotecan; M, male; MMSE,
Mini-Mental State Examination; QoL, quality of life; SD, standard deviation; ULN, upper limit of normal; VAS, visual analog scale.
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Toxicity

Toxicity was analyzable in 122 patients. Seventy-one patients
(58%) had grade 3 to 4 toxicity during the first 4 months after starting
treatment: 28 (39%) in the FU arm and 43 (61%) in the IRI arm.
Results of the univariate analyses are presented in Table 2. In the
multivariate analysis, significant independent predictive factors of

grade 3 to 4 toxicity were IRI arm, MMSE, and impaired IADL (Table
3). An MMSE � 27/30 or an impaired IADL results in an OR of 5.43
(range, 2.09 to 14.11; P � .001) for grade 3 to 4 toxicity.

Dose Reduction

The reduction in dose-intensity was analyzable in 122 patients.
Forty-one patients (33%) had a reduction in dose-intensity of more
than 33% during the first 4 months after starting treatment: 13 (32%)
in the FU arm and 28 (68%) in the IRI arm. The results of the
univariate analyses are presented in Table 4. In the multivariate anal-
ysis, the significant independent predictive factors for a reduction in
dose-intensity of more than 33% were IRI arm and alkaline phospha-
tase more than 2 � ULN (Table 5).

Hospitalization

Hospitalization was analyzable in 118 patients. Fifty-four pa-
tients (44%) had at least one unexpected hospitalization during the
first 4 months after starting treatment: 29 (54%) in the FU arm and 25
(46%) in IRI arm. These 54 patients had 94 hospitalizations during the
study period. The main reasons for hospitalization were supportive
care (43 patients), toxicities (21 patients), surgery (nine patients),
infection (eight patients), cardiovascular disease (four patients), and
other (nine patients).

The results of the univariate analyses are presented in Appendix
Table A1 (online only). In the multivariate analysis, significant inde-
pendent predictive factors of hospitalization were an MMSE � 27/30
and a GDS score � 2 (Appendix Table A2, online only).

Predictive Value of Geriatric Parameters According to

Treatment Group

For severe toxicity, the predictive effect of MMSE was similar in
the FU and IRI arms (no statistical interaction; P � .361). In patients
with an MMSE � 27/30, 89% (17 patients) in the IRI arm had grade 3
to 4 toxicity versus 50% (nine patients) in the FU arm. In patients with
an MMSE of more than 27/30, 58% (15 patients) in the IRI arm had
grade 3 to 4 toxicity versus 30% (eight patients) in the FU arm.

The predictive effect of IADL for severe toxicity was also similar
in the FU and IRI arms (no statistical interaction; P � .664). In
patients with an impaired IADL, 89% (17 patients) in the IRI arm had
grade 3 to 4 toxicity versus 55% (12 patients) in the FU arm. In patients
with a normal IADL, 56% (13 patients) in the IRI arm had grade 3 to
4 toxicity versus 23% (5 patients) in the FU arm.

The combination of an impaired IADL and an MMSE � 27/30
also had a similar predictive effect in each arm (no statistical interac-
tion; P � .666). In patients with an impaired IADL and an MMSE

Table 2. Univariate Analyses for Grade 3 to 4 Toxicity

Variable OR 95% CI P

Age, years .623
� 80 — —
� 80 1.20 0.58 to 2.50

Sex .106
Male — —
Female 1.83 0.88 to 3.82

Body mass index, kg/m2 .805
20-30 — —
� 20 1.01 0.21 to 4.75
� 30 1.52 0.43 to 5.36

No. of metastatic sites .745
� 2 — —
� 2 1.17 0.46 to 2.95

Liver metastases .683
No — —
Yes 1.21 0.49 to 2.96

Primary tumor resected .083
Yes — —
No 2.04 0.91 to 4.57

Previous adjuvant chemotherapy .005
Yes — —
No 5.56 1.69 to 18.27

Alkaline phosphatase .809
� 2 � ULN — —
� 2 � ULN 0.89 0.38 to 2.18

Hemoglobin, g/dL .705
� 10 (F), � 11 (M) — —
� 10 (F), � 11 (M) 1.23 0.42 to 3.65

Karnofsky performance score .736
� 70 — —
� 70 0.87 0.40 to 1.90

Charlson index .771
� 1 — —
� 1 0.88 0.38 to 2.03

QoL VAS, mm .279
� 70 — —
� 70 1.52 0.71 to 3.25

Treatment arm .003
FU — —
IRI 3.07 1.45 to 6.51

MMSE .013
� 27/30 — —
� 27/30 3.08 1.27 to 7.51

GDS .066
� 2 — —
� 2 3.27 0.92 to 11.55

IADL .005
8/8 — —
� 7/8 3.62 1.47 to 8.91

Abbreviations: F, female; FU, fluorouracil; GDS, Geriatric Depression Scale;
IADL, Instrumental Activities of Daily Living; IRI, irinotecan; M, male; MMSE,
Mini-Mental State Examination; OR, odds ratio; QoL, quality of life; ULN,
upper limit of normal; VAS, visual analog scale.

Table 3. Multivariate Analysis for Grade 3 to 4 Toxicity

Predictive Factor OR 95% CI P

Female 1.53 0.50 to 4.71 .454
Primary tumor not resected 1.20 0.34 to 4.21 .779
No previous adjuvant chemotherapy 3.85 0.67 to 22.03 .130
Irinotecan arm 5.03 1.61 to 15.77 .006
Impaired cognitive function (MMSE � 27/30) 3.84 1.24 to 11.84 .019
Impaired autonomy (IADL) 4.67 1.42 to 15.32 .011
Better mood 0.41 0.12 to 1.36 .145

Abbreviations: IADL, Instrumental Activities of Daily Living; MMSE, Mini-
Mental State Examination; OR, odds ratio.
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� 27/30, 89% (25 patients) in the IRI arm had grade 3 to 4 toxicity
versus 50% (15 patients) in the FU arm. In patients with normal IADL
and MMSE more than 27/30, 44% (seven patients) in the IRI arm had
grade 3 to 4 toxicity versus 13% (two patients) in the FU arm.

In the FU arm, an unexpected hospitalization occurred in 11
(61%) patients with an MMSE � 27/30 versus nine (35%) patients

with an MMSE more than 27/30. In the IRI arm, an unexpected
hospitalization occurred in 12 patients (67%) with an MMSE � 27/30
versus nine (36%) patients with an MMSE more than 27/30. There
was no significant interaction between the treatment arm and MMSE
for unexpected hospitalizations (P � .843).

Exploratory Analysis With No Threshold for

Geriatric Parameters

Because no geriatric parameters were significant in the multivar-
iate analyses with the usual thresholds for the reduction in dose-
intensity, a multivariate exploratory analysis was performed for IADL
and MMSE considering them as continuous variables without a
threshold. In the associated multivariate analysis, a linear decrease in
MMSE was an independent prognostic factor of a reduction in dose-
intensity with an OR of 24.33 (95% CI, 1.46 to 4,073.53) for every 10%
decrease (P � .035).

DISCUSSION

The choice of the best therapeutic strategy for mCRC is a major
challenge in elderly patients. To the best of our knowledge, this is the
first randomized prospective study performed specifically in patients
with mCRC who are age 75 years or older. The main end point of the
randomized trial was the evaluation of progression-free survival ac-
cording to the treatment allocated. A geriatric assessment was per-
formed in some of the centers as an ancillary study.

It has been claimed that geriatric assessments are useful when
considering various therapies.11-13 However, the majority of the stud-
ies supporting this assertion were performed in heterogeneous popu-
lations in terms of tumor type and stage, or on a small number of
patients.14,15 But each cancer type has its own prognosis, which means
that the results of heterogeneous studies cannot be generalized. There
are few data about geriatric assessment in mCRC.

Good tolerance to chemotherapy is important for elderly
patients.16,17 The benefits of low toxicity and few unexpected hospi-
talizations during treatment need to be considered when a chemother-
apy regimen is chosen. Moreover, because the planned dose-intensity
reflects the feasibility of the treatment, it too should be evaluated. A
delay of 4 months after starting the treatment was chosen for this
evaluation. At that point, dose adaptations and severe toxicity as a
result of patient frailty had usually already occurred and only a few
patients experienced disease progression.

Table 4. Univariate Analyses for Chemotherapy Dose Reduction

Variable OR 95% CI P

Age, years .329
� 80 — —
� 80 1.46 0.68 to 3.11

Sex .276
Male — —
Female 1.52 0.71 to 3.24

Body mass index, kg/m2 .424
20-30 — —
� 20 0.70 0.13 to 3.64
� 30 2.09 0.63 to 6.98

No. of metastatic sites .040
� 2 — —
� 2 2.63 1.04 to 6.64

Liver metastases .608
No — —
Yes 1.29 0.49 to 3.41

Primary tumor resected .649
Yes — —
No 0.83 0.36 to 1.87

Previous adjuvant chemotherapy .895
Yes — —
No 0.93 0.32 to 2.72

Hemoglobin, g/dL .981
� 10 (F), � 11 (M) — —
� 10 (F), � 11 (M) 1.01 0.32 to 3.19

Alkaline phosphatase .017
� 2 � ULN — —
� 2 � ULN 2.96 1.21 to 7.24

Karnofsky performance score .464
� 70 — —
� 70 1.34 0.61 to 2.98

Charlson index .710
� 1 — —
� 1 0.84 0.34 to 2.07

QoL VAS scale, mm .062
� 70 — —
� 70 2.24 0.96 to 5.22

Treatment arm .003
FU — —
IRI 3.30 1.49 to 7.30

MMSE .127
� 27/30 — —
� 27/30 2.97 0.73 to 12.02

GDS .626
� 2 — —
� 2 0.74 0.22 to 2.49

IADL .188
8/8 — —
� 7/8 1.89 0.73 to 4.87

Abbreviations: F, female; FU, fluorouracil; GDS, Geriatric Depression Scale;
IADL, Instrumental Activities of Daily Living; IRI, irinotecan; M, male; MMSE,
Mini-Mental State Examination; OR, odds ratio; QoL, quality of life; ULN,
upper limit of normal; VAS, visual analog scale.

Table 5. Multivariate Analysis for Dose-Intensity Reduction

Predictive Factor OR 95% CI P

No. of metastases � 2 1.50 0.36 to 6.14 .575
Alkaline phosphatase level � 2N 4.16 1.02 to 16.94 .047
Irinotecan arm 6.86 1.85 to 25.39 .004
Poor QoL (VAS � 70) 2.99 0.82 to 10.94 .097
Impaired cognitive functions (MMSE � 27/30) 2.25 0.40 to 12.49 .355
Impaired autonomy (IADL) 1.33 0.369 to 4.50 .646

Abbreviations: IADL, Instrumental Activities of Daily Living; MMSE, Mini-
Mental State Examination; OR, odds ratio; QoL, quality of life; VAS, visual
analog scale.
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Our results showed that some factors assessed with specific geri-
atric evaluation could predict toxicity and the feasibility of the treat-
ment. Dependence is significantly associated with severe toxicity. It
must be pointed out that dependent patients in both the FU and IRI
arms were significantly more likely to experience toxicity. Dependence
was found to be a predictive factor of chemotherapy-related toxicity in
a prospective trial in advanced ovarian cancer.18 Dependence was
associated with survival in a large phase III study in non–small-cell
lung cancer19 but not in the Freyer et al study.18 There was no signifi-
cant association between dependence and reductions in treatment
dose-intensity or unexpected hospitalization in our study, but there
was a trend toward a greater likelihood of both. A lack of power could
explain why our results fell short of significance. Another explanation
for the insignificant results is that the overall proportion of grade 3 to
4 toxicities was near 60%, whereas the overall proportion of dose
reduction of at least one third of the planned dose was only 33% (and
around 44% for unexpected hospitalization). These varying rates
might explain in part the fact that IADL was found to be prognostic for
toxicities but not for dose reductions. In another pilot prospective
study involving all types of digestive cancer, it was suggested that
dependence was associated with failure of the planned treatment, but
again the results did not reach statistical significance.20 Indeed, our
results support the empirical decision-making process that associates
lower functional scores with a modification in cancer treatment.21

Impaired cognitive function predicts both toxicity and unex-
pected hospitalization. This is the first study to show that impaired
cognitive function was a predictor of tolerance to chemotherapy.
Almost 90% of patients with impaired cognitive function or impaired
autonomy treated with IRI experienced severe toxicity. Regarding
percentages, patients with an MMSE more than 27/30 and an unim-
paired IADL can benefit from IRI without being more likely to expe-
rience toxicity than patients with an MMSE � 27/30 or impaired
IADL treated with FU only. This result should be taken into account
when deciding on a chemotherapy regimen. In patients with impaired
cognitive function, there was only a trend toward a decrease in dose-
intensity. Nevertheless, MMSE was an independent predictor of dose
reduction when analyzed as a continuous variable.

Depression was not associated with toxicity, as was shown in the
Freyer et al study.18 In that study, however, depression was not as-
sessed with the GDS but only according to the investigator’s opinion.
Surprisingly, a better mood was significantly associated with unex-
pected hospitalization. This unexpected result suggests that the GDS
score should be used with caution in the metastatic setting.

Body mass index was not a predictor of toxicity or a reduction in
dose-intensity, even in univariate analyses. Nevertheless, nutritional
status is probably an important factor that should be considered be-
fore choosing a chemotherapy regimen.22 Unfortunately, no intensive
nutritional investigation was planned in this study. We cannot exclude
the possibility that a nutritional assessment could predict chemother-
apy toxicity or dose-intensity.

Baseline QoL evaluations were not associated with toxicity, re-
ductions in dose-intensity, or unexpected hospitalization in multivar-
iate analyses. It must be pointed out that baseline QoL evaluations that
used the European Organisation for Research and Treatment of Can-
cer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) have
already been described as a predictor of survival19,23 but have not been
explored for predictions of toxicity.

The Charlson index or Karnofsky performance score did not
predict toxicity or reductions in dose-intensity in our study. In esoph-
ageal cancer, the Charlson index was recently reported as a predictive
factor of tolerance to radiochemotherapy.24 In our study, the large
majority of patients were elderly but eligible for evaluation, and the
value of several comorbidities could not be excluded. Age older than
80 years was not associated with toxicity or dose-intensity as was
reported previously.4

IRI combined with FU chemotherapy was associated with in-
creased toxicity and reductions in dose-intensity. The survival results
are awaited to determine whether or not this dose reduction impaired
survival. This underlines the need for careful selection of patients to be
treated with intensive chemotherapy.

The alkaline phosphatase level is predictive of reductions in dose-
intensity. An increased level of alkaline phosphatase is known to be
predictive of survival25 but has never been found to be predictive of
dose-intensity. Reductions in dose-intensity were observed in both the
FU and IRI arms, so it does not appear to be related to the hepatic
metabolism of IRI alone. An increased level of alkaline phosphatase
might reflect the liver tumor burden.

In our study, baseline hemoglobin level was not predictive of
severe toxicity, chemotherapy dose reduction, or unexpected hospi-
talization. In two recent studies,26,27 initial hemoglobin level predicted
chemotherapy toxicity. Our study had the same proportion of anemic
patients as the study by Hurria et al.27 In our study, the chemotherapy
regimen used might have been less toxic than the chemotherapy reg-
imen used in the two recent studies. Another hypothesis is that, in our
study, patients received more supportive care in the form of blood
transfusions or erythropoietin treatment after enrollment.

In this study, only 64% of the centers participated in the ancillary
geriatric study. This suggests that geriatric assessments are not performed
routinely; even in participating centers, geriatric assessments were only
partially completed for 30% of patients. Mini geriatric evaluations that
could be done by the oncologist could probably help select suitable pa-
tients.20,28 A screening tool has been proposed to assess geriatric patients
with cancer for comprehensive evaluation,29 and two chemotherapy risk
assessment scales for elderly patients have recently been established26,27

and have shown good predictive value for estimating toxicity risk of
chemotherapy in patients treated for several cancer types and stages. It
should be noted that IADL impairment is among the most important
items in both models established by Extermann et al and Hurria et al, and
MMSE impairment is involved in one of them. Even with the significant
improvements that have recently been made, predictive scales for chem-
otherapy toxicity are still a matter of debate,30 and it is important to
validate geriatric predictive factors of chemotherapy toxicity in prospec-
tive trials. Our results suggesting that IADL and MMSE impairment are
predictive of chemotherapy toxicity are in line with those of previous
studies. Moreover, we describe the toxicity risk in a single population
treated for mCRC according to chemotherapy regimen. Because the
FFCD2001-02trialwasnotpoweredfortheancillarygeriatricstudy,some
inconsistencies may be due to inadequate power, and they emphasize the
difficulty of conducting this type of study in elderly patients.

These results are from an exploratory analysis. The large number
of predictive factors analyzed and the small number of patients with a
complete geriatric assessment led to some spurious results, possibly
due to overfitting. Hence, a further study is necessary to confirm these
findings, but this analysis has revealed some trends. After patient
screening, as it is done in our study or with a specific tool such as G8,29
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if the patient is found to be impaired, a comprehensive geriatric
assessment and a geriatric intervention are in order to aid the choice of
appropriate treatment. Indeed, comprehensive geriatric assessment
may lead to changes in planned cancer treatment.21

In conclusion, our study is the first to prospectively demonstrate
that geriatric characteristics are independent predictive factors of tol-
erance to chemotherapy and toxicity in mCRC. Intensive chemother-
apy should be used with caution in patients who have cognitive
impairment or dependency. Larger studies are needed to confirm
our results.
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Locher, Olivier Bouché, Gilles Breysacher, Jacky Charneau,
Jean-François Seitz, Mohamed Gasmi, Laetitia Stefani, Mohamed
Ramdani, Thierry Lecomte, Emmanuel Mitry
Collection and assembly of data: Thomas Aparicio, Jean-Louis Jouve,
Dany Gargot, Valérie Le Brun-Ly, Jacques Cretin, Christophe Locher,
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ment and contribution to the validation of a brief French
version of the Yesavage Geriatric Depression Scale] [In
French.] Encephale 23:91-99, 1997

11. Balducci L, Beghe C: The application of the
principles of geriatrics to the management of the
older person with cancer. Crit Rev Oncol Hematol
35:147-154, 2000

12. Brunello A, Sandri R, Extermann M: Multidi-
mensional geriatric evaluation for older cancer pa-
tients as a clinical and research tool. Cancer Treat
Rev 35:487-492, 2009

13. Rodin MB, Mohile SG: A practical approach to
geriatric assessment in oncology. J Clin Oncol 25:
1936-1944, 2007

14. Extermann M, Meyer J, McGinnis M, et al: A
comprehensive geriatric intervention detects multi-
ple problems in older breast cancer patients. Crit
Rev Oncol Hematol 49:69-75, 2004

15. Girre V, Falcou MC, Gisselbrecht M, et al:
Does a geriatric oncology consultation modify the
cancer treatment plan for elderly patients? J Geron-
tol A Biol Sci Med Sci 63:724-730, 2008

16. Extermann M, Albrand G, Chen H, et al: Are
older French patients as willing as older American
patients to undertake chemotherapy? J Clin Oncol
21:3214-3219, 2003

17. Yellen SB, Cella DF, Leslie WT: Age and
clinical decision making in oncology patients. J Natl
Cancer Inst 86:1766-1770, 1994

18. Freyer G, Geay JF, Touzet S, et al: Compre-
hensive geriatric assessment predicts tolerance to
chemotherapy and survival in elderly patients with
advanced ovarian carcinoma: A GINECO study. Ann
Oncol 16:1795-1800, 2005

19. Maione P, Perrone F, Gallo C, et al: Pretreatment
quality of life and functional status assessment signifi-
cantly predict survival of elderly patients with advanced
non-small-cell lung cancer receiving chemotherapy: A
prognostic analysis of the multicenter Italian lung cancer
in the elderly study. J Clin Oncol 23:6865-6872, 2005

20. Aparicio T, Girard L, Bouarioua N, et al: A mini
geriatric assessment helps treatment decision in
elderly patients with digestive cancer: A pilot study.
Crit Rev Oncol Hematol 77:63-69, 2011

21. Caillet P, Canoui-Poitrine F, Vouriot J, et al: Com-
prehensive geriatric assessment in the decision-making

process in elderly patients with cancer: ELCAPA study.
J Clin Oncol 29:3636-3642, 2011

22. Blanc-Bisson C, Fonck M, Rainfray M, et al:
Undernutrition in elderly patients with cancer: Tar-
get for diagnosis and intervention. Crit Rev Oncol
Hematol 67:243-254, 2008

23. Efficace F, Bottomley A, Coens C, et al: Does a
patient’s self-reported health-related quality of life predict
survival beyond key biomedical data in advanced colorec-
tal cancer? Eur J Cancer 42:42-49, 2006

24. Tougeron D, Di Fiore F, Thureau S, et al:
Safety and outcome of definitive chemoradiother-
apy in elderly patients with oesophageal cancer. Br J
Cancer 99:1586-1592, 2008

25. Mitry E, Douillard JY, Van Cutsem E, et al:
Predictive factors of survival in patients with ad-
vanced colorectal cancer: An individual data analysis
of 602 patients included in irinotecan phase III trials.
Ann Oncol 15:1013-1017, 2004

26. Extermann M, Boler I, Reich RR, et al: Pre-
dicting the risk of chemotherapy toxicity in older
patients: The Chemotherapy Risk Assessment
Scale for High-Age Patients (CRASH) score. Cancer
118:3377-3386, 2012

27. Hurria A, Togawa K, Mohile SG, et al: Predict-
ing chemotherapy toxicity in older adults with can-
cer: A prospective multicenter study. J Clin Oncol
29:3457-3465, 2011

28. Mohile SG, Bylow K, Dale W, et al: A pilot study of
the vulnerable elders survey-13 compared with the com-
prehensive geriatric assessment for identifying disability
in older patients with prostate cancer who receive andro-
gen ablation. Cancer 109:802-810, 2007

29. Bellera CA, Rainfray M, Mathoulin-Pélissier S,
et al: Screening older cancer patients: First evalua-
tion of the G-8 geriatric screening tool. Ann Oncol
23:2166-2172, 2012

30. Molina-Garrido MJ, Guillén-Ponce C: Over-
valuation of the vulnerable elders survey-13 as a
screening tool for vulnerability. J Clin Oncol 29:
3201-3202, 2011

■ ■ ■

Aparicio et al

1470 © 2013 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Information downloaded from jco.ascopubs.org and provided by at CNRS on June 20, 2013 from 193.54.110.32
Copyright © 2013 American Society of Clinical Oncology. All rights reserved.


