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Background. Adjuvant chemotherapy is a standard treatment for stage 111
colorectal cancer patient under curative surgery. Since the toxicity of chem-
otherapy, the benefit of chemotherapy has been doubtful for elderly pa-
tients. This study evaluates the survival benefit of adjuvant chemotherapy
in elderly patients.

Methods. Atotal of 448 stage III colorectal cancer patients receiving cura-
tive surgery from April 2004 to December 2007 were enrolled. The pri-
mary outcome was post-operative disease-free survival (DFS) and overall
survival (OS). The toxic effects measured during adjuvant chemotherapy
include neutropenia, thrombocytopenia, anemia and infection event.
Results. There were 241 patients younger than 70 and 207 patients older
than 70. In the younger group, the 5-year disease-free survival (DFS) was
slightly higher in the patients with adjuvant chemotherapy (5-year DFS:
62.1% vs. 33.3%, p =0.095), and the 5-year overall survival (OS) was sig-
nificantly higher (5-year OS: 77.9% vs. 50.0%, p = 0.026). However, in
the older group, the 5-year OS was significantly higher in the adjuvant
chemotherapy group (64.6% vs. 40.9%, p = 0.013), but the 5-year DFS
showed no difference (55.6% vs. 49.8%, p = 0.668). The frequency of
hematologic toxicity, such as anemia and neutropenia, was significantly
higher in the older patients with intravenous chemotherapy.

Conclusion. The effect of adjuvant chemotherapy in elderly patients with
colorectal cancer was equivocal. Careful patient selection is necessary. In-
creased hematologic adverse events were observed in elderly patients with
intravenous chemotherapy; close monitoring is necessary to avoid severe
adverse events.

[J Soc Colon Rectal Surgeon (Taiwan) 2015;26:57-63]

Colorectal cancer is the most common cancer in
Taiwan currently, with the highest occurrence
among cancers since 2006. In total, 14,087 new cases
were registered in the database of Ministry of Health
and Welfare in 2011." Colorectal cancer is also the
third most common cause of cancer death in Taiwan.

The chance of colorectal cancer increases with age af-
ter 40 years old.’ The improvement in life expectancy
of the general population has increased the number of
elderly patients with colorectal cancer. Currently, the
median age of colorectal cancer patients in Taiwan is
66 years old.
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Adjuvant chemotherapy with regimen of Oxalip-
latin, Fluorouracil, and Leucovorin (FOLFOX) is con-
sidered a standard treatment for the patients of stage
IIT colorectal cancer because of the improvement of
disease free survival. The effect has been established
through randomized trials.** According to previous re-
search, adjuvant chemotherapy is as effective in elderly
patients as in young patients.®® On the other hand, ac-
ceptable adverse effects of the chosen regimen are in-
evitable. Elderly patients received less adjuvant chem-
otherapy than younger patients because the possibility
of toxicity increases with age.! However, limited data
is available about the risk and benefit of specific regi-
mens for elderly patients.'"'* The purpose of this sin-
gle institute study is to compare the safety and effi-
cacy of adjuvant chemotherapy in patients who are
younger and those older than 70 years old.

Materials and Methods
Patients and clinical findings

As a retrospective study, 502 TNM stage III colo-
rectal cancer patients who underwent curative surgery
at the Taipei Veterans General Hospital from April
2004 to December 2007 were initially enrolled in this
study. The following duration ranged from 4 to 107
months, and the median was 62.40 months. Before
surgery, surveillance procedures, including colonos-
copy and computed tomography from the abdominal
cavity to the pelvis were performed. Patients excluded
from this study included 26 rectal cancer patients who
received preoperative chemoradiotherapy, 7 patients
who had liver or lung metastasis within 3 months, and
21 patients who had follow-up less than one year. All
clinical characteristics were recorded. The disease
stage and important pathological features of the tu-
mors were recorded according to the Tumor Node
Metastasis classification system of the American Joint
Committee on Cancer and International Union Against
Cancer.'> After surgery, the patients were monitored
every 3 months in the first 2 years and every 6 months
thereafter. Imaging studies including chest radiog-
raphy, abdominal ultrasonography and computed to-

mography were performed at least every 6 months.
Follow-up colonoscopy was performed 6 months to 1
year after the surgery and every 1 to 2 years thereafter.

Chemotherapy

According to the status of adjuvant chemotherapy,
the patient was classified as 1) patients who received
fluorouracil (5-FU) based intravenous chemotherapy,
including the regimen of 5-fluorouracil plus Leuco-
vorin or FOLFOX4, 2) patient who received oral
chemotherapy, including Xeloda (oral Capecitabine)
or U-fur plus Folica, 3) patients who did not receive
any adjuvant chemotherapy. These patients were as-
sessed before starting each 2-week cycle and the chem-
otherapy would be delayed if neutrophils decreased to
less than 1,500 cells/cumm or platelets decreased to
less than 100,000 cells/cumm or when significant non-
hematologic toxicity was detected.

Study purpose

The primary outcome of the analyses was disease-
free survival (DFS) and overall survival (OS) from the
date of surgery. The disease-free survival was calcu-
lated from the date of operation to disease recurrence.
The overall survival was calculated from the date of
operation to death of patient. The toxic effects moni-
tored during adjuvant chemotherapy included 1) neu-
tropenia, if the absolute neutrophil count was less than
1500/cumm, 2) thrombocytopenia, if the platelet count
was less than 75,000/cumm, 3) Anemia, if Hemo-
globin was less than 10 g/dL; 4) infection events, if
there were any infection episode during the interval of
chemotherapy, mandatory admission or intravenous
antibiotics therapy.

Statistical analysis

All data was recorded as a standard data form and
was analyzed with SPSS. (version 16.0 for Windows,
SPSS, Chicago, IL, USA). Quantitative values were
compared with t-test for independent groups. The sur-
vival curves were constructed with the Kaplan-Meier
method and the survival differences were compared
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with the log-rank test. Hazard ratios (OR) and 95%
confidence intervals (CI) were calculated. The level
of statistical significance was set at p < 0.05. All re-
ported p values are two-tailed.

Results

A total of 448 stage III colorectal cancer patients
who underwent curative-intent surgery were enrolled
in this study. The patient population was composed of
241 patients aged younger than 70 years old (range,
27-69 years; median, 58 years) and 207 patients aged
older than 70 years old (range, 70-94 years; median,
77 years). In the younger group, 201 (83.4%) patients
received intravenous chemotherapy, 32 (13.3%) pa-
tients received oral chemotherapy, and only 8 (3.3%)
patients did not receive any adjuvant chemotherapy.
In the older group, 114 (55.2%) patients received in-
travenous chemotherapy, 40 (19.3%) patients received
oral chemotherapy, and 53 (25.5%) patients did not
receive adjuvant chemotherapy. Obviously, more pa-
tients did not receive adjuvant chemotherapy in the
older group. The clinical characteristics are listed in
Table 1.

According to the univariate analysis (Table 2), in
the younger group, the 5-year disease-free survival
(DFS) was slightly higher in the patients with adju-
vant chemotherapy (5-year DFS: 62.1% vs. 33.3%, p
=0.095), and the 5-year overall survival (OS) was sig-

nificantly higher (5-year OS: 77.9% vs. 50.0%, p =
0.026) (Fig. 1).

In the older group, the 5-year OS in patients re-
ceiving chemotherapy was 64.6 %, which was signifi-
cantly higher than in patients without adjuvant chem-
otherapy (40.9%, p = 0.013); however, the 5-year
DFS of the older group did nott reach statistical sig-
nificance. (55.6% vs. 49.8% of the control group, p =
0.668) (Fig. 1).

The rate of adverse events for patients with intra-
venous chemotherapy or oral chemotherapy is listed in
Table 3, according to different age groups. Older pa-
tients with oral chemotherapy did not report more ad-
verse events than the younger group. However, among
the patients receiving intravenous chemotherapy, the
frequency of neutropenia (15.7% vs. 8.4%; p =0.038)
and anemia (21.1% vs. 8.5%; p = 0.003) was signifi-
cantly higher in the older group.

Discussion

The improvement in life expectancy of the general
population has resulted in a higher number of elderly
patients with colorectal cancer. It is more challenging
for clinical physicians to select appropriate treatment
modality for elderly patients. It is necessary to find a
balance between the risk and the advantage of adju-
vant chemotherapy for elderly patients. The primary
care physicians may hesitate about recommending

Table 1. Clinical characteristics of stage III colorectal cancer patients receiving curative resection according to age group

Number Age <70 y/o Age =70 y/o p-value
Patients, n 207
Age (yr) 58 (27-69) 77 (70-94)
Gender
Male 271 121 (50.2%) 150 (72.5%) <0.001
Female 177 120 (49.8%) 57 (27.5%)
Location
Colon 290 152 (63.1%) 138 (66.7%) 0.381
Rectum 158 89 (36.9%) 69 (33.3%)
Chemotherapy
No chemotherapy 61 8(3.3%) 53 (25.5%) <0.001
IV chemotherapy 315 201 (83.4%) 114 (55.2%)
Oral chemotherapy 72 32 (13.3%) 40 (19.3%)

n = the number of individuals examined.
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Table 2. Univariate analysis for 5-year disease-free survival (DFS) and overall survival (OS)

Variable Number S-year DFS (%) p* Hazard ratio (95% CI) p**
Age <70ylo
No Chemotherapy 8 333 0.095 1.0 0.145
Chemotherapy 233 62.1 0.475 (0.193-1.170)
Age = 70y/o
No Chemotherapy 53 49.8 0.668 1.0 0.671
Chemotherapy 154 55.6 0.900 (0.554-1.461)

*Log-rank test.

Variable Number S-year OS (%) p* Hazard ratio (95% CI) p**
Age <70ylo
No Chemotherapy 8 50.0 0.026 1.0 0.068
Chemotherapy 233 77.9 0.333(0.120-0.923)
Age = 70y/o
No Chemotherapy 53 40.9 0.013 1.0 0.019
Chemotherapy 154 64.6 0.566 (0.359-0.894)

p*: log-rank test.
p**: cox-regression test.
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Fig. 1. Comparison of disease-free survival and overall survival according to chemotherapy and different age group.

chemotherapy for elderly patients for some reasons,  diseases. In our study, 53 patients (25.5%) did not re-
such as the patient’s rejection or major concomitant  ceive adjuvant therapy in the older group, and 40 pa-
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Table 3. Frequency of patients treated with FOLFOX4 who experienced NCI-CTCAE all grade adverse events

Patients received IV chemotherapy (N = 315) Patients received oral chemotherapy (N = 72)
Adverse events Age <70 Age =70 *p value Age <70 Age > 170 *p value

N =201 (100%) N =114 (100%) N =32 (100%) N =40 (100%)

Neutropenia 16 (8.4%) 18 (15.7%) 0.038 0 (0.0%) 2 (5.0%) 0.499
Thrombocyto-penia 17 (8.5%) 6 (5.3%) 0.371 0 (0.0%) 2 (5.0%) 0.499
Anemia 17 (8.5%) 24 (21.1%) 0.003 2 (6.3%) 7 (17.5%) 0.282
Infection 9 (4.4%) 7 (6.1%) 0.596 1 (3.1%) 0 (0.0%) 0.444

* p value: Fisher exact test (two-tailed).

tients (19.3%) chose oral chemotherapy as an alterna-
tive. In contrast, only 8 patients (3.3%) did not receive
adjuvant therapy in the younger group.

In our study, adjuvant chemotherapy remained ef-
fective in the younger group, with the improvement of
overall survival and disease free survival. However,
in the older group, the benefit of adjuvant chemo-
therapy was not as significant as that in the younger
group in terms of disease-free survival. The improve-
ment of overall survival in elderly patients may be due
to selection bias. The patients who received adjuvant
chemotherapy generally were in better condition and
performance status. Therefore these people could en-
dure the whole course of adjuvant therapy and even
the salvage therapy, in the event of disease recurrence.
The salvage chemotherapy or surgery of metastatic
site for recurrent patients also could prolong overall
survival of patients. On the other hand, Sargent D. et al.
stated that the probability of death without recurrence
of cancer was strongly associated with age.'® There
were 14 patient (6.8%) died without detectable cancer
in the older group, whereas those younger than 70
years old had only one (0.4%) death without detect-
able cancer. Death of older patients was probably due
to causes other than cancer, before disease recurrence
occurred.

Oral chemotherapy is recommended for patients
who are hesitative of or unable to tolerate intravenous
chemotherapy. It remains effective in prolonging sur-
vival and even has the potential to replace 5-FU/LV as
a standard adjuvant treatment in some study.'® In fact,
the subgroup of oral chemotherapy showed better re-
sults (5-year DFS: 79.8% vs. 59.2%, p = 0.025; 5-year
OS: 85.6% vs. 76.7%, p = 0.167) than those of intra-
venous chemotherapy in the younger patients. How-

ever, there was an obvious selection bias in that the
physicians tend to choose oral chemotherapy for low-
risk stage III patients, such as those with scant meta-
static lymph node numbers or without any specific pa-
thological characteristics. The result of intravenous
chemotherapy in the older group was slightly better
than that of oral chemotherapy, but the difference was
not statistically significant. A pooled analysis from
Goldberg RM. et al. stated that FOLFOX4 maintains
its efficacy and safety ratio in selected elderly patients
with colorectal cancer. Its judicious use should be con-
sidered without regard to the patient’s age.’ The dif-
ference between intravenous chemotherapy and oral
chemotherapy was not obvious in our study, which
may be attributable to the limited number of patients
in each subgroup.

The second concern is whether adjuvant chemo-
therapy will induce severe adverse events in elderly
patients. Overall, the analysis showed similar adverse
effect patterns in the two age groups. Hematologic ad-
verse events, especially anemia and neutropenia were
slightly more common in the older group with intrave-
nous chemotherapy. Regular monitoring of blood rou-
tine data and prolonged interval of chemotherapy for
intolerable patients would be necessary.

The major limitation of this study is the limited
number of patients in each subgroup. Second, this ret-
rospective analysis was based on medical records and
some clinical information and the data was not com-
pletely detailed. Some patients received an incom-
plete course of chemotherapy, which may interfere
with the result of adjuvant chemotherapy, but the in-
formation was not available in our database. There was
also no detailed data of comorbidity or performance
status of the patients. Thus, there could be selection bi-
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ases when assigning patients to the adjuvant chemo-
therapy group or other alternatives.

Conclusion

The effect of adjuvant chemotherapy in elderly
patients with colorectal cancer was equivocal as it may
not be suitable for every patient. Through careful pa-
tient selection, the elderly patients can reach the same
treatment effect as the younger patients. Increased he-
matologic adverse events were observed in elderly pa-
tients with intravenous chemotherapy. However, these
events were detectable and could be avoided by close
monitoring.

References

1. Cancer registry annual report, Taiwan (2011) published by
Health Promotion Administration, Ministry of Health and
Welfare 2014.

2. Cancer registry annual report, Taiwan (2006) published by
Department of Health, Executive Yuan. 2009.

3. Cress RD, Morris C, Ellison GL, Goodman MT. Secular
changes in colorectal cancer incidence by subsite, stage at di-
agnosis, and race/ethnicity, 1992-2001. Cancer 2006;107:
1142-52.

4. André T, Boni C, Mounedji-Boudiaf L, Navarro M, Tabernero
J, Hickish T, et al. Oxaliplatin, Fluorouracil and Leucovorin
as Adjuvant Treatment for Colon Cancer. N Engl J Med.
2004;350:2343-51.

5. Goldberg RM, Tabah-Fisch I, Bleiberg H, de Gramont A,
Tournigand C, André T, et al. Pooled analysis of safety and
efficacy of oxaliplatin plus fluorouracil/leucovorin adminis-
tered bimonthly in elderly patients with colorectal cancer. J
Clin Oncol. 2006;25:4085-91.

6. Sargent DJ, Goldberg RM, Jacobson SD, Macdonald JS,

10.

11.

14.

15.

16.

Labianca R, Haller DG, et al. A pooled analysis of adjuvant
chemotherapy for resected colon cancer in elderly patients. N
Engl J Med. 2001;15:1091-7.

D’Andre S, Sargent DJ, Cha SS, Buroker TR, Kugler JW,
Goldberg RM, et al. 5-Fluorouracil-based chemotherapy for
advanced colorectal cancer in elderly patients: a north central
cancer treatment group study. Clin Colorectal Cancer. 2005;
5:325-31.

Schmoll HJ. The role of oxaliplatin in the treatment of ad-
vanced metastatic colorectal cancer: prospects and future di-
rections. Semin Oncol. 2002;29:34-9.

de Gramont A, Figer A, Seymour M, Homerin M, Hmissi A,
Cassidy J, et al. Leucovorin and fluorouracil with or without
oxaliplatin as first-line treatment in advanced colorectal can-
cer. J Clin Oncol. 2000;18:2938-47.

Mahoney T, Kuo YH, Topilow A, Davis JM. Stage III colon
cancers: why adjuvant chemotherapy is not offered to elderly
patients. Arch Surg. 2000;135:182-5.

Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr, Albain
KS. Underrepresentation of patients 65 years of age or older
in cancer-treatment trials. N Engl J Med. 1999;341:2061-7.

. Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan

RK, Williamson SK, et al. A randomized controlled trial of
fluorouracil plus leucovorin, irinotecan and oxaliplatin com-
binations in patients with previously untreated metastatic
colorectal cancer. J Clin Oncol. 2004;22:23-30.

. Trimble EL, Carter CL, Cain D, Freidlin B, Ungerleider RS,

Friedman MA. Representation of older patients in cancer
treatment trials. Cancer 1994;74:2208-14.

Sargent D, Goldberg R, MacDonald J, Labianca R, Haller D,
Shepard L. Adjuvant chemotherapy for colon cancer (CC) is
beneficial without significantly increased toxicity in elderly
patients (Pts): results from a 3351 Pt meta-analysis. Proc
ASCO. 2000;19:933.

Edge S, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti
A, et al. AJCC cancer staging manual. New York: Springer.
2010;143-64.

Scheithauer W, McKendrick J, Begbie S, Borner M, Burns
WI, Burris HA, et al. Oral capecitabine as an alternative to i.v.
S-fluorouracil-based adjuvant therapy for colon cancer: safety
results of a randomized, phase III trial. Ann Oncol. 2003;12:
1735-43.



B FER SR J Soc Colon Rectal Surgeon (Taiwan) 2015;26:57-63 63

[

BN LRGSR = IR B e
ZHREBLZ T

BAERS Y MRS M OBSIR Y EA Y ezt EZIEEY
PRAERE 22 MREERE Y MMEE] M SRTEEE

SRR R R
RIS

HEY B CEARREN R A28 =R IE BI5GB E SRR - IR LEIGHEA
SHHENE > HEEREREETERY AT  EHEVEFHEEI I R n R EE RN RN
FIERE ©

Jidk ik 2004 £ 4 HZE 2007 48 12 F - 3t 448 (Eess@in i T ira s =R EE
FERAE - WTFE E R H S SR IR B R WRFR B2 I L2 e
S P A REIER - EAERETPEERET ~ M/ MR ~ B RS ER A -

fask  HaET 241 (ZAEACAE 70 BRELTEOEE - DUk 207 (Z4FRRAY 70 BRATH R » FEAFEERY
T - P2 B ML B e A B LA S T SRS (62.1% vs. 33.3%, p =
0.095) » FAFFERR{FIE=RIIBEAT (77.9% vs. 50.0%, p = 0.026) - {EFREIEM - B2
BT BB R TR R A T SRR (64.6% vs. 40.9%, p = 0.013) - {H L FHEp
TRIGRMAE 225 (55.6% vs. 49.8%, p = 0.668) - B2z (LB RITZHi5
MEE A ERIER - AN R R P BRAE T & SR B S -

oan I LERRFR S ARG B G RR ER a5 ss - FEERRFE - BFW
EAEMIRER 5 IR R IR S - R B I AR B R (E A -

BAsEE KNG EERE - I C2Rnk - ZHERE -



