
Abstract. Background: The aim of the study was to evaluate
the differences in terms of toxicity and feasibility of
neoadjuvant 5-fluorouracil (5FU) continuous infusion (c.i.) or
bolus in combination with pelvic radiotherapy (RT) in locally
advanced rectal cancer "fit" or "vulnerable" elderly patients. A
secondary endpoint was to identify any specific comorbidity
that affected either effectiveness or morbidity of treatment.
Patients and Methods: From June 2000 to June 2005, 36
patients over 70 years of age out of a total of 88 consecutive
elderly cases were retrospectively examined. Variables
considered were age, gender, modality of 5FU administration
and comorbidities (evaluated according to Cumulative Illness
Rating Scale-Geriatric, CIRS-G). Results: Median age was 74
years (range, 70–82) years and the male:female ratio, 22:14.
Fourteen % of the patients healthy and 25% with slight
comorbidities were considered "fit" and 61% "vulnerable". All
the patients received the full course of RT. The mean number
of chemotherapy weeks was 5.34 (range, 2-6); "vulnerable"
patients did not experience higher toxicity compared to "fit"
patients (p=0.69). Eighty-nine % of the patients were operated
without relevant postoperative complications. Thirteen out of
20 "vulnerable" and 10 out of 12 "fit" patients had a
pathological downstaging of disease (p=0.24). Conclusion:
Selected elderly "vulnerable" patients with rectal cancer can
receive the same neoadjuvant 5FU-based chemoradiotherapy
(either bolus or c.i.) and undergo surgery as well as "fit" elderly
patients, since tolerability and response rate seem to be similar
in both categories of patients. 

The incidence of colorectal cancer is approximately 650,000
cases per year worldwide and 30,000 in Italy (1). In patients
over 85 years of age, colorectal cancer constitutes one third

of all neoplasms. Of the 65-71% of all patients with rectal
cancer aged 65 years or older (2), only 24% receive
additional therapy (RT or chemotherapy) following an
operation, compared to 44% of those under 60 years of age.
Moreover, for those over 80 years of age, chemo-
radiotherapy (CHT-RT) is administered in only 8% of the
cases (3, 4). Concerning preoperative CHT-RT there are
sufficient data supporting the use of chemotherapy in "fit"
elderly patients (patients with no functional dependence in
activity of daily living [ADL] and instrumental ADL [IADL],
no relevant comorbidities, no geriatric syndromes) who can
tolerate cytotoxic treatment, but there are few data about
prospective studies in "vulnerable" elderly patients (5-9).

In the few randomised studies, in which neoadjuvant
CHT-RT with 5FU resulted in higher response rate (RR)
than to RT alone (10-12) and to postoperatory CHT-RT (13-
15), data on elderly patients were retrospectively
extrapolated. Up to now, 5FU (bolus, infusional or peroral,
unmodulated or biochemically modulated) has been the drug
more studied in all age groups (13, 16-19). Changes in its
schedule have shown that continuous infusion (c.i.)
administration is associated with a RR, but not an overall
survival (OS), better than bolus administration (pCR of 67%
versus 10%) (20-22). C.i. significantly increases the time of
cancer exposure; this permits the achievement of a maximum
tolerated dose (MTD) higher than that obtained with bolus
administration and it also modifies the type of toxicity (from
neutropenia to palmar-plantar erythrodysesthesia) being
used less in cardiological patients (the majority of which are
elderly patients). Disadvantages of 5FU c.i. include
inconvenience because of technical requirements, such as
central venous access, portable pump and cost, and the 15%
to 20% incidence of significant complications such as
infections, bleeding, thrombosis and pneumothorax, which
have a negative impact on quality of life of elderly patients.

Less than 20% of patients aged 65 years, affected by
colorectal cancer or other tumours, are usually included in
clinical trials and they represent the minority of the very "fit"
patients (23). Commonly, major barriers excluding
participation in clinical trials are aggressive therapies with
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substantial toxicity, the large number of coexisting illnesses, the
small number of trials designed for older patients, the patients’
limited expectations of long-term benefits and the lack of
financial, logistic and social support (24). In addition, age-
related differences in the metabolism of chemotherapeutic
agents exist, but these differences may not be clinically
significant if older patients are in good health (25). 

In our retrospective study we analysed the toxicity and
efficacy of 5FU bolus or c.i. plus standard RT
administration, in a group of patients older than 70, that we
divided into the "fit" or "vulnerable" groups according to
their morbidities, and we tried to observe how and if
comorbidities could affect these results.

Patients and Methods

Eligibility criteria. From June 2000 to June 2005, 36 patients over
70 years of age out of a total of 88 consecutive elderly cases (from
a group of 300 locally advanced low and middle rectal cancer
patients of all age) were retrospectively examined at the Medical
Oncology Division, Istituto Oncologico Veneto, Padova, Italy. 

Inclusion criteria were: age ≥70 years, histologically proven
rectal tumour located up to 12 cm from the anal verge by rigid
proctoscopy, no synchronous colon cancer assessed by colonoscopy,
clinical stage II-III (cT3-4/ and or N positive) following transrectal
ultrasonography and/or pelvic computed tomography (CT) scan, no
distant metastases assessed by abdominal and thoracic CT scan,
Eastern Cooperative Oncology Group performance status 1, and
adequate haematologic, liver and renal functions (neutrophils
1.5x109/L, platelet count 100x109/L, creatinine <140 Ìmol/l,
creatinine clearance 60 mL/min, total bilirubin concentration 1.5
times the upper normal limit (UNL), and liver transaminase or
alkaline phosphatase concentrations 2.5 times the UNL). 

A complete multidimensional geriatric assessment (MGA) was
not possible in all patients so, comorbidities were evaluated
according to Cumulative Illness Rating Scale-Geriatric (CIRS-G)
(26) or Charlson’s score and patients were retrospectively deemed
"fit" if they were otherwise healthy or had one or more
comorbidities of only grade 1; "vulnerable" if they had one or more
comorbidities of grade 2 or 3. Each patient gave written consent
before starting treatment. 

Patients were excluded if they had prior RT to the pelvic region
or previous cytotoxic chemotherapy or if they had other
synchronous cancers. Patients suffering from the following
conditions were also ineligible: inflammatory bowel disease,
malabsorption syndrome, congestive heart failure, angina pectoris
not medically controlled, recent ischemic heart disease, peripheral
neuropathy, serious uncontrolled active infection and psychiatric
disorders or psychological disabilities thought to adversely affect
treatment compliance. 

RT. RT was delivered with a linear accelerator using 6 MV photons
and a three- or four-field box technique with the patient in the
prone position. The 3D planning target volume was designed to
include all macroscopically identified disease, the entire
mesorectum with margin and the internal iliac and presacral nodes
up to the level of the fifth lumbar vertebra (superior border: L5/S1
junction). The distal border was 3 cm below the distal extent of the
primary tumour or at the bottom of the obturator foramina. The
lateral borders extended 1.5 cm lateral to the widest bony margins
of the true pelvic side walls. The field also extended to the
posterior aspect of the symphysis pubis or anterior margin of the
symphysis pubis, with shielding of the anterior parts of the bony
sacral margin. All patients received a total dose of 50.4 Gy (45
Gy/25 fractions in 5 weeks to the posterior pelvis followed by 5.4
Gy/3 fractions boost to the tumour), as specified according to the
International Commission on Radiation Units and Measurements
50 report, with daily fractions of 1.8 Gy on 5 consecutive days per
5.5 weeks. 

Chemotherapy. 5FU was delivered by c.i. at a fixed dose of  225 mg/m2

daily ± oxaliplatin 85 mg/m2 weekly (in 7 cases) or by bolus 450
mg/m2 weekly (in 4 cases), continuously for approximately 5.5 weeks,
from the first to the last day of RT. In some cases capecitabine
substituted 5FU and it was delivered at 825 mg/m2 twice daily
Monday-Friday of weeks 1-5 (a total of 25 days dosing) in
combination with oxaliplatin 50 mg/m2 weekly for 5 weeks.

Dose modification. The following recommendations for
chemotherapy dose reductions were applied. In patients who
experienced grade 3 toxicity, according to the National Cancer
Institute Common Terminology Criteria, Version 3 (NCI-CTC)
(27), 5FU treatment was interrupted until the toxicity resolved to
grade 0-1, and appropriate symptomatic and prophylactic treatment
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Scheme 1. Study treatment program.



was administered. When the toxicity resolved to grade 0 or 1,
treatment was continued at 75% of the original dose at the first
appearance of toxicity. 

The RT schedule for grade ≤2 toxicities was not modified
unless the severity worsened. If grade 4 toxicities developed, CHT-
RT was discontinued, unless the investigators’ committee
considered it to be in the best interest of the patient to continue at
50% of the original 5FU dose, once toxicity had resolved to grade
0-1. Patients were monitored by weekly history, ECOG
performance status, clinical examination, full haematology, blood
biochemistry and liver function tests. 

Surgery. Four to six weeks after completion of CHT-RT,
resectability was assessed by clinical examination and CT scan of
the pelvis. In low-lying tumors, the possibility of sphincter
preservation was determined by the surgeon at the time of surgery.
The following general guidelines were followed: 
ñ A pelvic CT scan, endosonography of the rectum and/or

rectosigmoidoscopy and CEA post CHT-RT were performed
within 2 weeks of the planned surgery date.

ñ Radical resection; intended type of operation was documented
at baseline.

ñ Total mesorectal excision (28) was performed, where technically
feasible except for upper rectal lesions, where partial total
mesorectal excision might be more appropriate.

ñ Defunctioning stoma was highly recommended for lower rectal
lesions with reversal at the surgeon’s discretion, but it was
recommended that this should take place after completion of
adjuvant chemotherapy.

ñ Surgeon had to document post-operatively the type of surgery
performed and the completeness of the procedure (mesorectal
fascia intact, mesorectal fascia breached, or obvious margin
involvement).

Histopathologic assessment of response to chemoradiotherapy.
Surgical specimens were reviewed by two pathologists who were
unaware of the patients’ outcome and reported findings following
the American Joint Committee on Cancer TNM classification. 

Study design, definitions and end points. The primary objective of
the study was to evaluate the safety and tolerability of neoadjuvant
chemoradiotherapy in "fit" and "vulnerable" patients over 70 years
of age. Secondary end points were to evaluate the differences in
terms of safety and tolerability of 5FU c.i. or by bolus in elderly
patients (assessing the clinical tumour and lymph node response
and the pCR rate, according to the UICC 2002 criteria); to identify
any specific comorbidity that affected either effectiveness or
morbidity of treatment.

Any pT0N0M0 was defined as pCR; any cT or cN reduction was
defined as partial remission (PR); any cT or cN increase or any M1
was defined as progressive disease (PD). 

Chi-squared or Fisher’s exact tests were used to evaluate
prognostic factors for response and for toxicity (aged more or less
than 75 years, gender, Charlson’s score of 0 versus 1 or more, c.i. vs.
bolus chemotherapy). Median time to progression (TTP) was
defined as the time from start of neoadjuvant chemotherapy to
local or systemic progression or to death for any cause. OS was
computed from start of chemotherapy to death for any cause.
Survival of patients lost at follow-up was checked by phone
interview or by consultation of municipal registries and was

censored at the latest day they were known to be alive. Median
TTP and OS were estimated using the Kaplan-Meier method (29).
Prognostic factors for survival were tested by means of a two-sided
log-rank test.

Results

Patients characteristics. From June 2000 to June 2005, 32
(also evaluable for pCR rate) out of 36 (88.9%) consecutive
enrolled patients (all evaluable for toxicity and survival)
≥70 years of age with primary adenocarcinoma of the
middle and low rectum underwent surgery following CHT-
RT (Tables I, II). Twenty three patients (71.9%) received
an adjuvant chemotherapy because of clinical and
pathological stage, while 10 (43.5%) did not (2 for
metastatic disease, 6 for refusal, 2 for the long time lapsed
from surgery). Excluding the 3 out of 32 patients with
metastatic disease at the re-evaluation, only 1 out of 29
(3.4%) locally progressed (without metastatic disease) and is
still alive.

Fourteen patients (5 healthy, 13.8%, and 9 with slight
comorbidities, 25%) were "fit" and 22 (61.2%) were
"vulnerable". Thirty one patients had one (19.4%) or more
(69.6%) comorbidities, with a mean number of 2.1
comorbidities per patient. Nineteen patients had a
Charlson’s score of 0, 14 of 1 and the remaining 3 of 2.

Toxicities. Gastrointestinal toxicities occurred in 22 (61.1%)
out of all patients and consisted primarily of grade 1 (25%)
or 2 (13.9%) diarrhea; only 2 out of 4 patients (50%)
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Table I. Characteristics of 36 elderly patients who underwent preoperative
CT-RT for mid-low rectal cancer.

Characteristics No %

Age median (range) yrs
≥70 to 75 13 63.9
>75 to 82 23 36.1

Gender
male 22 61.1
female 14 38.9

Tumor distance from 
the anal verge

≤7 cm 23 63.9
>7 cm 13 36.1

Preoperative T stage
T2 5 13.9
T3 25 69.4
T4 6 16.7

Preoperative N stage
N0 16 44.4
N1 17 47.2
N2 3 8.4



treated with 5FU and oxaliplatin, experimented grade 4
diarrhea and stopped chemotherapy for 3 weeks. Nausea,
vomiting, mucositis or constipation were less frequent
(27.8%) and of low grade. Grade 3 cutaneous toxicity was
restricted to 3 (8.3%) patients. Haematological toxicity did
not exceed grade 1 except 1 case of grade 2 anaemia (2.8%)
after 5FU c.i. and another of grade 2 leucopenia (2.8%)
after 5FU bolus (Table III). 

"Vulnerable" patients did not experience higher toxicity
compared to "fit" patients (8 out of 22 "vulnerable" and 6
out of 14 "fit" patients developed toxicities ≥2 , p=0.69)
even with the different 5FU regimen administration within
both groups (72.7% "vulnerable" patients versus 14.3% of
"fit" patients were treated with 5FU bolus). Also patients
with Charlson’s score of 1 or more compared to those with
a score of 0 (36.8 and 41.2%, respectively, p=0.79), as well

as patients ≥75 years compared to 70-75 years old patients
(30.7 and 43.5%, respectively, p=0.34), did not experience
toxicity ≥ grade 2. Conversely, females displayed an
increased incidence of toxicities ≥ grade 2 (64.3%)
compared to males (22.7%, p=0.16). 

Eight patients out of 18 (44.4%) receiving 5FU bolus
chemotherapy experienced toxicities ≥ grade 2 compared to
5 out of 18 treated with c.i. 5FU (27.8%), but the difference
was not statistically significant (p=0.29).

Compliance and dose modifications. All patients received the
full course of RT, with a total dose of 50.4 Gy while a total
of 6 weeks of chemotherapy was only administered to 23
patients (63.9%). The mean number of weeks was 5.34
(comparable in "fit" and "vulnerable" patients: 5.4 versus 5.28,
respectively), ranging from 2 to 6 weeks. Four out of 14
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Table II. Patient comorbidities.

Pts Age Comorbidities Charlson score

1 70 Hypertension G1, diabetes G1, ischemic cardiopathy G2 2
2 70 Prostatic hypertrophy G1 0
3 70 Hypertension G1, C hepatitis G2 0
4 71 Hypertension G1, duodenal ulcer G2, hiatus hernia G1, lung embolism G2 2
5 71 Hypertension G1, rettocolite G1, B hepatitis G2, bronchopneumopathy G2 1
6 71 Hypertension G2, diabetes G1, gastritis G1, urolithiasis G1 1
7 71 Hypertension G1 0
8 71 Diverticolosis G1, colloids struma G1, hypercolesterolemy G1 0
9 71 - 0

10 71 Diabetes G1 1
11 71 Carotid stenosis G2, duodenal ulcer G1 1
12 72 - 0
13 72 Hypercolesterolemy G1 0
14 72 Hypertension G1 0
15 72 Hypertension G1, diabetes G1, atrial fibrillation G2 1
16 73 - 0
17 73 Hypertension G2 0
18 73 Hypertension G1, C hepatitis G2 0
19 74 Prostatic hypertrophy G1 0
20 75 Transitory ischemic attack G2 1
21 75 Gastritis G1, duodenal ulcer G1, prostatic hypertrophy G1 1
22 75 Hypertension G1 , mitralic prolapse G2 1
23 75 Hypertension G1, diabetes G1, diverticolosis G1 1
24 77 Hypertension G2, hypercolesterolemy G1 0
25 77 Ischemic cardiopathy G2 1
26 78 Hypertension G2, diabetes G1 1
27 78 Hypertension G2, gastric ulcer G1, prostatic hypertrophy G1 1
28 78 - 0
29 79 Hypertension G1, hypercolesterolemy G1, transitory ischemic attack G2 1
30 79 Hypertension G2 0
31 79 Hypertension G1, diabetes G1, cardiopathy G2 2
32 80 Hypertension G2, B hepatitis G1 0
33 80 - 0
34 80 Emphysema G2, atrial fibrillation G2 1
35 81 Hypertension G1, hyperglycaemia G1 0
36 82 Prostatic hypertrophy G2, urolythiasis G1 0

G=grade according to the CIRS-G score.



(28.6%) "fit" patients and 9 out of 22 (40.9%) "vulnerable"
patients had to interrupt chemotherapy prematurely because
of toxicity (p=0.26). One "vulnerable" patient treated with
capecitabine and oxaliplatin received 5 weeks of therapy
according to the protocol. One "fit" patient (2.8%) required
dose reduction for grade 4 diarrhea and one "vulnerable"
patient (2.8%) for grade 3 cutaneous toxicity; both patients
had been treated with 5FU and oxaliplatin. 

Surgical morbidity. Six weeks after completion of CHT-RT,
patients were reassessed for surgery. 

With the exception of 2 "fit" and 2 "vulnerable" patients who
were lost from follow-up before surgery, 32 patients (88.9%)
were operated. Thirty cases (12 out of 14 "fit" patients – 85.7%
- and 18 out of 22 – 81.8% - "vulnerable" patients) were
radically resected without postoperative complications.
Thirteen out of 20 "vulnerable" and 10 out of 12 "fit" patients
had a pathological downstaging of disease (p=0.24). 

Within the 3 cases of PD, 2 (66.6%) received an anterior
rectal resection (RAR), the third was unresectable so a
colostomy was performed. In total, 32 patients (88.9%)
underwent surgery; 2 of them (6.2%) experienced
perioperative complications (anastomosis dehiscence and
haemorrhage). 

Within the 29 patients with locally advanced resectable
rectal cancer, 4 patients (13.8%) underwent abdominal
perineal excision (Miles), 20 (69%) RAR, 2 (7%) low
anterior resection (LAR), 1 (3.4%) Hartman, 1 (3.4%) local
excision and 1 (3.4%) left colectomy. 

Pathological response. Within the 32 evaluable patients (1
patient died before surgery for a not-disease related cause,
3 patients were followed by another centre and information
about surgery or following treatments was unavailable), 7
pCR (21.8%) and 16 PR (50%) were obtained, for an
overall RR of 71.8%. Five patients had stable disease (SD)

(15.6%), while 4 (12.5%) progressed locally (1 patient) or
at distance (3 patients) during neo-adjuvant CHT-RT (PD). 

Comparing the clinical stage with the pathological stage,
tumour downstaging with respect to the T category was
observed in 10 patients (31.2%) with cT3 and in 6 patients
(18.7%) with cT4, respectively. Nodal status downstaging
was detected in 16 (84.2%) (including 1 metastatic case) of
19 N+ patients (Table IV).
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Table III. Incidence and maximum severity of adverse events. 

NCI-CTC Grade

Toxicity 1 2 3 4

NÆ pts % NÆ pts % NÆ pts % NÆ pts %

Diarrhea 9 25 5 13.9 1 2.8 2 5.5
Nausea 3 8.3 0 0 0 0 0 0
Vomiting 1 2.8 0 0 0 0 0 0
Stomatitis 3 8.3 1 2.8 0 0 0 0
Proctitis 7 19.4 1 2.8 3 8.3 0 0
Fatigue/asthenia 6 16.7 1 2.8 0 0 0 0
Anaemia 11 30.5 1 2.8 0 0 0 0
Leucopoenia 7 19.4 1 2.8 0 0 0 0
Thrombocytopenia 6 16.7 0 0 0 0 0 0

Table IV. Distribution of pTNM compared with cTNM among 32 patients
who underwent surgery.

cTNM pTNM

cT2N0, n=3 pT2N0, n=3*
cT2N1, n=2 pT1N0, n=1

pT3N0, n=1
cT3N0, n=9 pT0N0, n=3

pT1N0, n=1
pT2N0, n=2
pT3N0, n=2
pT3N1, n=1

cT3N1, n=10** pT0N0, n=1
pT2N0, n=2
pT3N0, n=5
pT3N1, n=1

cT3N2, n=2 pT0N0, n=1
pT3N1, n=1

cT4N0, n=1 pT0N0, n=1
cT4N1, n=4 pT0N0, n=1

pT2N0, n=2
pT2N1, n=1

cT4N2, n=1*** pT3N0

n: number of patients.
*1 patient progressed but the stage of the primitive tumour did not
change.
**1 patient progressed so the tumour was not locally evaluated.
***1 patient progressed so the tumour was not locally evaluated.



Time to progression and overall survival. Twenty-six out of 36
patients (72.2%) were still free from progression after a
median follow-up of 37.2 months. Median TTP was not
been reached at the time of this analysis. The Kaplan-Meier
curve for all patients is shown in Figure 1. The neoadjuvant
CHT-RT response was not statistically significant for
progression (p=0.178). 

Eight patients (22.2%) have died (3 from disease-related
causes). Median survival has not been reached yet.

Subgroup analysis. Males and females had comparable RR
of 69.23% and 73.68%, respectively (p=0.54). 

Age 70 to 75 years was not significantly prognostic for
tumour response (77.27%) compared to patients ≥75 years
(60%, p=0.27).

Response was not influenced by comorbidity since
67.7% of patients with Charlson’s score of 0 responded,
compared to 80% of those with a score of 1 or more
(p=0.24).
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Figure 1. TTP of the whole population (10 events, 26 censored patients).

Figure 2. Survival according to Charlson’s score of 0 (3 events, 16 censored) or of 1 or more (5 events, 12 censored).



Eighteen patients who received 5FU-bolus chemotherapy
had a lower percentage of response (56.25%) compared to
those who received 5FU c.i. or capecitabine (87.5%) with
borderline statistical significance (p=0.056).

Comparing patient survival with a Charlson’s score of 0
with that of patients with 1 or more, we did not observe any
difference (p=0.49) (Figure 2). Otherwise, the response to
neoadjuvant CHT-RT almost reached a prognostic
significance (p=0.058) (Figure 3 and Table V).

Discussion

The elderly are the largest group of oncological patients for
a medical doctor, but they are often under-treated and
excluded from clinical trials; when included they represent
the minority of "fit" elderly (30-32). Data obtained from the
few clinical trials should be interpreted with caution as the
results only apply to patients that fulfilled the protocol
requirements (33). Age alone is not a sufficient reason to
withhold adjuvant, neoadjuvant or palliative treatment or to
reduce the dose of a cytotoxic drug, even though old age is
often associated with an increased haematological toxicity
(34-38). Observing the 36 out of 88 consecutive elderly
patients with stage II-III rectal cancer, treated with
combined neoadjuvant CHT-RT, we obtained a nodal status
downstaging in 84.2% of cases and a pCR (pT0N0) in
21.8% patients (85.7% of them were treated with 5FU c.i.,
the other one with 5FU bolus) (39); similar data have also
been observed in other trials (40-51) (Tables VI, VII). A
trend for increased response with the c.i. regimen was

noted, though with a borderline statistical significance (p=
0.056) (13, 14, 20-22, 52). No significant differences were
observed between "fit" and "vulnerable" patients,
independent of the way 5FU was administered.

Gastrointestinal toxicity (diarrhea) occurred in 47.2% of
patients but consisted primarily of grade 1-2 toxicity; 29.4% of
these patients were treated with 5FU c.i., the other 53% with
5FU bolus (in the same period, similar toxicities were
reported in our Institution in a group of adult patients
neoadjuvantly treated with the same schedules) (51); the only
3 cases of grade 3-4 gastrointestinal toxicity were treated with
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Figure 3. Overall survival in responsive (3 events, 20 censored patients) or non-responsive (4 events, 5 censored patients) to neo-adjuvant CHT-RT.

Table V. Subgroup analysis.

Variable P

RR OS

Age 
≥75 years
<75 years p=0.27 na

Gender 
male p=0.54 na
female

Modality of 5FU administration
5FU bolus p=0.056 p=0.058
5FU c.i.

Charlson’s score 
0 p=0.24 p=0.49
≥1

c.i.=continuous infusion; 5FU=5-fluorouracil; na=not available.



5FU c.i. and oxaliplatin (17.6%) (53-55). In our previous study
(56), only 4.4% adult patients with locally advanced rectal
cancer treated with 5FU c.i. and oxaliplatin did not complete
the chemotherapy program because of toxicity, only 2.2%
patients experienced grade 4 toxicity and less than 10% grade
3 diarrhea. Grade 3 cutaneous toxicity (proctitis) was
restricted to 8.3% elderly patients; only 1 of them was treated
with 5FU bolus and, according to the literature data on adults,
proctitis was due more to the local effect of radiotherapy than
to the systemic effect of chemotherapy (20). Haematological
toxicity did not exceed grade 1; 41.7% patients received 5FU
c.i. while the others received 5FU bolus (6, 41) (Table IV).
Grade 1-2 (haematological) toxicity and the mean number of
treatment weeks (30.5% skipped some weeks of therapy and
5.5% had to definitively stop it) did not differ from the usual
toxicity found in the adult patients treated with 5FU
neoadjuvant chemoradiotherapy (6, 20, 29, 40-42). In this
small cohort, 5FU bolus appeared to cause more toxicities
compared to 5FU c.i., but this was not statistically significant.
Clearly there was not adequate number of patients to allow a
meaningful comparison. Inclusion of a higher number of
patients as they become available might correct this. 

Comorbidity and age were not related with toxicity, while
females experienced higher toxicities. 

Only 15 out of 30 eligible patients (50%) underwent
adjuvant chemotherapy and 20% interrupted it prematurely,
for refusal (66.6%) or for colostomy closeness (33.4%). Of
these 15 patients, 3 died and 12 (80%) are still alive and
disease free. Only 2.7% patients (cT3N0M0, pT0N0M0)
reported a local relapse but they were not treated because
of inadequate physical condition.

72.2% of patients are still free from progression after a
median follow-up of 37.2 months; 22.2% if the patients have
died. Median TTP and median survival have not been
reached yet. The neoadjuvant CHT-RT response was not
statistically relevant for progression (p=0.178), but it
reached a prognostic significance (p=0.058) for survival
probably because of the low number of analysed patients.
Also in this case, data did not seem different from those
observed in adults but they need to be confirmed by a larger
study (5, 6, 18, 22, 40-50). Charlson’s score was not
statistically relevant for survival (p=0.49) probably because
of the selected population. 

Conclusion

Elderly "vulnerable" patients with rectal cancer can receive
the same neoadjuvant CHI-R and undergo surgery as well
as "fit" elderly patients since tolerability and RR seem to be
similar in both categories of patients, independent of the
form of 5FU administration. Less is known for the category
of "frail" patients that are usually excluded from more
aggressive treatments. Geriatric functional assessment with
an evaluation of comorbidities with the Charlson or CIRS-
G scale should always recognize potentially treatable
conditions, assess functional reserve and estimate life
expectancy. Its use should help to specify populations that
actually may or may not benefit from various therapeutic
approaches (especially the "vulnerable" group of patients
that is more often under-treated). Moreover, only
prospective trials on a high number of cases could confirm
these results.
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Table VI. Neoadjuvant 5FU bolus regimens in adult patients (< 70 years old).

Authors No. of patients CT regimen RT (Gy) Results DFS OS

Grann et al. 32 5FU+LD-LV 50.4 Resectability: 85% 3-y 60% NR
(1997) (T3 only) (1Æ and 5Æ wks of RT) pCR: 9%
(40)
Pucciarelli et al. 51 5FU+LV 45 Resectability: 100% 5-y 86% 5-y 85%
(2000) (locally (1Æ and 5Æ wks of RT) pCR: 16%
(41) advanced)
Minsky et al. 21 (unresectable, 5FU+HD-LV 50.4 Resectability: 89% 3-y 64% 3-y 69%
(1993) 7 of which (pre-RT and pCR: 29%
(42) local relapses) 4Æ wk of RT)
Bosset et al. 85 5FU+LD-LV 45 Resectability: 51% NR NR
(1993) (locally (1Æ and 5Æ wks of RT) pCR: 15%
(18) advanced)
Marsh et al. 18 5FU  45-55.8 Resectability: 94% NR NR
(1996) (locally advanced chronomodulated pCR: 28%
(19) + unresectable) (concomitant)

DFS = disease free survival; OS = overall survival; wks = weeks; y = years; nr = not reported; 5FU = 5-fluorouracil; LD-LV = low dose
leucovorin; HD-LV = high dose leucovorin; RT = radiotherapy; CT = chemotherapy; pCR = pathological complete remission
The first trials used 5FU bolus concurrently with the 1st and 5th week of radiation therapy. The different doses of radiotherapy employed and the
different stages of treated disease made the trial results difficult to be analysed.



References

1 Landis SH, Murray T, Bolden S and Wingo PA: Cancer
statistics 1999. Cancer J Clin 49: 8-31, 1999. 

2 Walter LC and Corvinsky KE: Cancer screening in elderly
patients: a framework for individualized decision making.
JAMA 285: 2750-2756, 2001.

3 Jessup JM, McGinnis LS, Steele GD, Menck HR and
Winchester DP: The National Cancer Data Base. Report on
colon cancer. Cancer 78: 918-926, 1996.

4 Kohne CH, Grothey A, Bokemeyer C, Bontke N and Aapro M:
Chemotherapy in elderly patients with colorectal cancer. Ann
Oncol 12: 435-442, 2001.

5 Rodel C, Grabenbauer GG, Shick C, Papadopoulos T,
Hohenberger W and Sauer R: Preoperative radiation with
concurrent 5Fluorouracil for locally-advanced T4 primary rectal
cancer. Strahlenther Onkol 176: 161-167, 2000.

6 Videtic GM, Fisher BJ, Perera FE, Bauman GS, Kocha WI,
Taylor M, Vincent MD, Plewes EA, Engel CJ and Stitt LW:
Preoperative radiation with concurrent 5-fluorouracil
continuous infusion for locally advanced unresectable rectal
cancer. Int J Radiat Oncol Biol Phys 42(2): 319-324, 1998.

7 Chan AK, Wong AO, Langevin J, Jenken D, Heine J, Buie D
and Johnson DR: Preoperative CT and pelvic radiation for
tethered or fixed rectal cancer: a phase II dose escalation study.
Int J Radiat Oncol Biol Phys 48(3): 843-856, 2000.

8 Grann A, Feng C, Wong D, Saltz L, Paty PP, Guillem JG,
Cohen AM and Minsky BD: Preoperative combined modality
therapy for clinically resectable uT3 rectal adenocarcinoma. Int
J Radiat Oncol Biol Phys 49: 987-995, 2001.

9 Valentini V, Coco C, Cellini N, Picciocchi A, Fares MC, Rosetto
ME, Mantini G, Morganti AG, Barbaro B, Cogliandolo S, Nuzzo
G, Tedesco M, Ambesi-Impiombato F, Cosimelli M and Rotman
M: Ten years of preoperative chemoradiation for extraperitoneal
T3 rectal cancer: acute toxicity, tumor response, sphincter
preservation in three consecutive studies. Int J Radiat Oncol Biol
Phys 51: 371-383, 2001.

10 Moertel CG, Childs DS, Reitemeier RJ, Colby MY Jr and
Holbrook MA: Combined 5FU and super voltage radiation
therapy of locally unresectable gastrointestinal cancer. Lancet
2: 865-867, 1969.

11 Rominger CJ, Gelber RD, Gunderson LL and Conner N:
Radiation therapy alone or in combination with CT in the
treatment of residual or inoperable carcinoma of the rectum
and recto sigmoid or pelvic recurrence following colorectal
surgery. Radiation Therapy Oncology Group Study. Am J Clin
Oncol 8: 118-127, 1985.

12 Overgaard M, Bertelsen K, Dalmark M, Gadeberg CC, von der
Maase H, Overgaard J and Sell A: A randomised feasibility study
evaluating the effect of radiotherapy alone or combined with
5FU in the treatment of locally recurrent or inoperable colorectal
carcinomas. Acta Oncol 32: 547-553, 1993.

Pasetto et al: Treatment of Rectal Cancer in the Elderly

3921

Table VII. Neoadjuvant 5FU c.i. regimens in adult patients (<70 years old).

Authors No. Patients CT regimen RT (Gy) Results DFS OS

Rodel et al. 31 5FU c.i. 55.8 Resectability: 94% NR 5-y 51%
(2000) (T4 only) (1Æ and 5Æ wks of RT) pCR: 13%
(5)
Schaffer et al. 50 5FU c.i. 45 Resectability: 86% NR NR
(2002) (locally (1Æ and 5Æ wks of RT) pCR: 8%
(43) advanced)
Videtic et al. 29 5FU c.i. 54 Resectability: 79% 3-y 83% 3-y 94%
(1998) (T4 only) (concomitant) pCR: 13%
(6)
Chen et al. 31 5FU c.i. 55.8 Resectability: 100% NR 3-y 68%
(1994) (locally (concomitant) pCR: 10%
(44) advanced)
Janjan et al. 117 5FU c.i. 45 Resectability: 100% NR NR
(1999) (locally (concomitant) pCR: 27%
(45) advanced)
Ngan et al. 82 5FU c.i. 54 Resectability: 100% NR NR
(2001) (locally (concomitant) pCR: 16%
(46) advanced)
Mehta et al. 30 5FU c.i. 54 Resectability: 100% NR NR
(2002) (locally (concomitant) pCR: 33%
(47) advanced)
Pucciarelli et al. 106 5FU c.i. 50.4 Resectability: 100% 5-y 83.6% 5-y 83.6%
(2004) (locally (concomitant) pCR: 17.9%
(51) advanced)

DFS = disease free survival; OS = overall survival; wks = weeks; y = years; nr = not reported; 5FU = 5-fluorouracil; c.i. = continuous infusion;
RT = radiotherapy; CT = chemotherapy; pCR = pathological complete remission.
5FU c.i. significantly increases the time of cancer exposition since it is a drug phase-dependent and with a brief half-life. This has permitted the
achievement of a maximum tolerated dose higher than that obtained with bolus administration and it has modified the type of toxicity.



13 Desch CE, Benson AB 3rd, Smith TJ, Flynn PJ, Krause C,
Loprinzi CL, Minsky BD, Petrelli NJ, Pfister DG and
Somerfield MR: Recommended colorectal cancer surveillance
guidelines by the American Society of Clinical Oncology. J Clin
Oncol 17(4): 1312, 1999.

14 Roh MS, Petrelli N, Wieand S, Colangelo L, Smith R,
Mamounas E, Hyams D and Wolmark N: Phase III randomised
trial of preoperative versus postoperative multimodality therapy
in patients with carcinoma of the rectum. Proc Am Soc Clin
Oncol 20: 123a (abs 490), 2001.

15 Sauer R, Fietkau R, Wittekind C, Rodel C, Martus P,
Hohenberger W, Tschmelitsch J, Sabitzer H, Karstens JH,
Becker H, Hess C and Raab R: German Rectal Cancer Group.
Adjuvant versus neoadjuvant radiochemotherapy for locally
advanced rectal cancer: the German trial CAO/ARO/AIO-94.
Colorectal Dis 5(5): 406-415, 2003.

16 Paty PB, Enker WE, Cohen AM, Minsky BD and Friedlander-
Klar H: Long-term functional results of coloanal anastomosis
for rectal cancer. Am J Surg 167: 90-95, 1994. 

17 Minsky BD, Cohen AM, Kemeny N, Enker WE, Kelsen DP,
Saltz L and Frankel J: The efficacy of preoperative
5Fluorouracil, high dose leucovorin, and sequential radiation
therapy for unresectable rectal cancer. Cancer 71(11): 3486-
3492, 1993.

18 Bosset JF, Pavy JJ, Hamers HP, Horiot JC, Fabri MC, Rougier
P, Eschwege F and Schraub S: Determination of the optimal
dose of 5Fluorouracil when combined with low dose D,L-
leucovorin and irradiation in rectal cancer: results of three
consecutive phase II studies. EORTC Radiotherapy Group. Eur
J Cancer 29(10): 1406-1410, 1993.

19 Marsh RD, Chu NM, Vauthey JN, Mendenhall WM, Lauwers
GY, Bewsher C and Copeland EM: Preoperative treatment of
patients with locally advanced unresectable rectal adenocarcinoma
utilizing continuous chronobiologically shaped 5fluorouracil
infusion and radiation therapy. Cancer 78(2): 217-225, 1996.

20 Mohiuddin M, Regine Wf, John WJ, Hagihara PF, McGrath PC,
Kenady DE and Marks G: Preoperative chemoradiation in fixed
distal rectal cancer: dose time factors for pathological complete
response. Int. Radiat Oncol Biol Phys 46(4): 883-888, 2000.

21 Streit M, Jaehde U, Stremetzne S, Ridwelski K, Kerz H,
Strohbach F, Hohenberger P, Zwiebel FM, Hebart H, Bothig R,
Kairies M, Zillig D, Schuchmann S, Warnecke S, Thiel E and
Kreuser ED: Five days continuous infusion of 5-fluorouracil and
pulsed folinic acid in patients with metastatic colorectal
carcinoma: an effective second-line regimen. Ann Oncol 8(11):
163-165, 1997.

22 Hartmann JT, Kohne CH, Schmoll HJ, Daikeler T, Kanz L and
Bokemeyer C: Is continuous 24-hour infusion of 5-fluorouracil
plus high dose folinic-acid effective in patients with progressive
or recurrent colorectal cancer? A phase II study. Oncology
55(4): 320-325, 1998.

23 Grobovsky L, Kaplon M, Krozser-Hamati A and Karnard A:
Features of cancer in frail elderly patients (pts) (85 years of
age). Proc Am Soc Clin Oncol 18: 139 (abstr 2469), 2000.

24 Trimble EL, Carter CL, Cain D, Freidlin B, Ungerleider RS
and Friedman MA: Representation of older patients in cancer
treatment trials. Cancer 74(suppl 7): 2208-2214, 1994.

25 Lichtman SM and Skirvin JA: Pharmacology of antineoplastic
agents in older cancer patients. Oncology (Huntingt) 14: 1743-
1755, 2000.

26 Miller MD, Paradis CF, Houck PR, Mazumdar S, Stack JA,
Rifai AH, Mulsant B and Reynolds CF 3rd: Rating chronic
medical illness burden in gero-psychiatric practice and research:
application of the Cumulative Illness Rating Scale. Psychiatry
Res 41: 237-248, 1992.

27 Common Terminology Criteria for Adverse Events. Version 3.0
(CTCAE), December 12, 2003.

28 Enker EW, Thaler TH, Cranor LM and Polyak T: Total
mesorectal excision in the operative treatment of carcinoma of
the rectum. J Am Coll Surg 181: 335-346, 1995.

29 Kaplan EL and Meier P: Non parametric estimation for
incomplete observation. J Am Stat Assoc 53: 457-481, 1958.

30 Popescu RA, Norman A, Ross PJ, Parikh B and Cunningham
D: Adjuvant or palliative chemotherapy for colorectal cancer in
patients 70 years or older. J Clin Oncol 17(8): 2412-2418, 1999.

31 Chiara S, Nobile MT, Vincenti M, Lionetto R, Gozza A,
Barzacchi MC, Sanguineti O, Repetto L and Rosso R: Advanced
colorectal cancer in the elderly: results of consecutive trials with 5-
fluorouracil-based chemotherapy. Cancer Chemother Pharmacol
42(4): 336-340, 1998.

32 Stein BN, Petrelli NJ, Douglass HO, Driscoll DL, Arcangeli G
and Meropol NJ: Age and sex are independent predictors of 5-
FU toxicity. Analysis of a large scale phase III trial. Cancer 75:
11-17, 1995.

33 Jirillo A, Paris MK, Rossi E and Monfardini S: Elderly cancer
patients observed during one year in a division of medical
oncology. IV Meeting of International Society of Geriatric
Oncology (SIOG), abs 20, 2003.

34 Gomez H, Mas L, Casanova L, Pen DL, Santillana S, Valdivia S,
Otero J, Rodriguez W, Carracedo C and Vallejos C: Elderly
patients with aggressive non-Hodgkin's lymphoma treated with
CHOP chemotherapy plus granulocyte-macrophage colony-
stimulating factor: identification of two age subgroups with
differing haematologic toxicity. J Clin Oncol 16: 2352-2358, 1998.

35 Lyman GH, Kuderer NM and Balducci L: Cost-benefit analysis of
granulocyte colony-stimulating factor in the management of elderly
cancer patients. Current Opinion Haematol 9: 207-214, 2002.

36 Repetto L, Biganzoli L, Koehne CH, Luebbe AS, Soubeyran P,
Tjan-Heijnen VC and Aapro MS: EORTC Cancer in the
Elderly Task Force guidelines for the use of colony-stimulating
factors in elderly patients with cancer. Eur J Cancer 39(16):
2264-2272, 2003.

37 Crawford J, Dale DC and Lyman GH: Chemotherapy-induced
neutropenia: risks, consequences, and new directions for its
management. Cancer 100(2): 228-237, 2004. 

38 Lyman GH, Kuderer N, Agboola O and Balducci L: Evidence-
based use of colony-stimulating factors in elderly cancer
patients. Cancer Control 10(6): 487-499, 2003.

39 Stipa F, Lucandri G, Ferri M, Casula G and Ziparo V: Local
excision of rectal cancer with transanal endoscopic microsurgery
(TEM). Anticancer Res 24(2C): 1167-1172, 2004.

40 Grann A, Minsky BD, Cohen AM, Saltz L, Guillem JG, Paty
PB, Kelsen DP, Kemeny N, Ilson D and Bass-Loeb J:
Preliminary results of preoperative 5FU, low-dose leucovorin,
and concurrent radiation therapy for resectable T3 rectal
cancer. Dis Colon Rectum 40: 515-522, 1997. 

41 Pucciarelli S, Friso ML, Toppan P, Fornasiero A, Carnio S,
Marchiori E and Lise M: Preoperative combined radiotherapy
and chemotherapy for middle and lower rectal cancer:
preliminary results. Ann Surg Oncol 7(1): 38-44, 2000. 

ANTICANCER RESEARCH 26: 3913-3924 (2006)

3922



42 Minsky BD, Cohen AM, Kemeny N, Enker WE, Kelsen DP,
Saltz L and Frankel J: The efficacy of preoperative 5Fluorouracil,
high dose leucovorin, and sequential radiation therapy for
unresectable rectal cancer. Cancer 71(11): 3486-3492, 1993.

43 Schaffer M, Thoma M, Wilkowski R, Schaffer P and Duhmke
E: Radiochemotherapy as a preoperative treatment for
advanced rectal cancer. Evaluation of down-staging and
morbidity. Onkologie 25(4): 352-356, 2002.

44 Chen ET, Mohiuddin M, Brodovsky H, Fishbein G and Markus
G: Downstaging of advanced rectal cancer following combined
preoperative chemotherapy and high dose radiation. Int Radiat
Oncol Biol Phys 30(1): 169-175, 1994.

45 Janjan NA, Khoo VS, Abbruzzese J, Pazdur R, Dubrow R,
Cleary KR, Allen PK, Lynch PM, Glober G, Wolff R, Rich TA
and Skibber J: Tumor downstaging and sphincter preservation
with preoperative chemoradiation in locally advanced rectal
cancer: the M. D. Anderson cancer Center experience. Int
Radiat Oncol Biol Phys 44(5): 1027-1038, 1999.

46 Ngan SY, Burmeister BH, Fisher R, Rischin D, Schache DJ,
Kneebone A, MacKay JR, Joseph D, Bell A and Goldstein D:
Early toxicity from preoperative radiotherapy with continuous
infusion 5-fluorouracil for resectable adenocarcinoma of the
rectum: a phase II trial for the trans-Tasman Radiation Oncology
Group. Int Radiat Oncol Biol Phys 50(4): 883-887, 2001.

47 Mehta VK, Poen J, Ford J, Edelstein PS, Vierra M, Bastidas
AJ, Young H and Fisher G: Radiotherapy, concomitant
protracted-venous-infusion 5-fluorouracil, and surgery for
ultrasound-staged T3 or T4 rectal cancer. Dis Colon Rectum
45(1): 143-144, 2002.

48 Buhmeida A, Ristamaki R, Lamlum H, Bendardaf R, Heikkila
S, Collan Y, Syrjanen K and Pyrhonen S: Nuclear area is a
prognostic determinant in advanced colorectal cancer.
Anticancer Res 25(4): 3083-3088, 2005.

49 Bendardaf R, Lamlum H and Pyrhonen S: Prognostic and
predictive molecular markers in colorectal carcinoma.
Anticancer Res 24(4): 2519-2530, 2004.

50 Pasetto LM, Jirillo A, Iadicicco G, Rossi E, Paris MK and
Monfardini S: FOLFOX versus FOLFIRI: a comparison of
regimens in the treatment of colorectal cancer metastases.
Anticancer Res 25(1B): 563-576, 2005. 

51 Pucciarelli S, Toppan P, Friso ML, Russo V, Pasetto L, Urso
E, Marino F, Ambrosi A and Lise M: Complete pathologic
response following preoperative chemoradiation therapy for
middle to lower rectal cancer is not a prognostic factor for a
better outcome. Diseases Colon and Rectum 47(11): 1798-
1807, 2004.

52 Sauer R, Fietkau R, Wittekind C, Rodel C, Martus P,
Hohenberger W, Tschmelitsch J, Sabitzer H, Karstens JH,
Becker H, Hess C and Raab R: German Rectal Cancer Group.
Adjuvant versus neoadjuvant radiochemotherapy for locally
advanced rectal cancer: the German trial CAO/ARO/AIO-94.
Colorectal Dis 5(5): 406-415, 2003.

53 Reerink O, Mulder NH, Verschueren RC, Wiggers T, Szabo
BG and Hospers GA: Addition of oxaliplatin to neo-adjuvant
radiochemotherapy for irresectable rectal cancer, a phase I
study. Anticancer Res 25(1B): 629-633, 2005.

54 Laudani A, Gebbia V, Leonardi V, Savio G, Borsellino N,
Cusimano MP, Calabria C, Stefano R and Agostara B: Activity
and toxicity of oxaliplatin plus raltitrexed in 5-fluorouracil
refractory metastatic colorectal adeno-carcinoma. Anticancer
Res 24(2C): 1139-1142, 2004.

55 Chiara S, Nobile MT, Gozza A, Taveggia P, Heouaine A,
Pastrone I, Percivale PL, Lionetto R, Sanguineti O and Rosso R:
Phase II study of weekly oxaliplatin and high-dose infusional 5-
fluorouracil plus leucovorin in pretreated patients with metastatic
colorectal cancer. Anticancer Res 24(1): 355-360, 2004.

56 Aschele C, Friso ML, Pucciarelli S, Sartor L, Lonardi S, De
Salvo G, Fabris G, Da Dalt G, Ranzato R, Bruttocao A, Neri
D, Finco C and Monfardini S: A phase I-II study of weekly
oxaliplatin, 5-fluorouracil continuous infusion and preoperative
radiotherapy in locally advanced rectal cancer. Proc Am Soc
Clin Oncol abs 527, 2002.

Received July 4, 2006
Accepted August 18, 2006

Pasetto et al: Treatment of Rectal Cancer in the Elderly

3923



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


