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Background. The aim of this study is to present the experiences in our in-
stitution on adjuvant chemotherapy or chemoradiation for patients suffer-
ing stage III colorectal cancer.

Methods. One hundred twenty patients between March 1998 and March
2006 who underwent one-stage surgery were subsequently put under a
weekly regimen of 5-FU at 500 mg/m2 with LV at flat 100mg for 24
times. Among them, thirty nine patients received concurrent long-course
radiation with total dosage of 5040cGy. Eighty-nine patients that com-
pleted chemotherapy or chemoradiation were enrolled in the survival
analysis.

Results. Three-year OS and DFS rates were 75.19% and 59.63%. Five-
year OS and DFS rates were 59.63% and 48.5%, respectively. Total toxic-
ity rate on grade 3 and 4 was mainly due to radiation proctitis in 15.38%
patients. One (0.83%) patient suffered febrile neutropenia. The grade 1 or
2 toxicity were mainly from fatigue in 18.33% patients, nausea/anorexia
in 4.17%, diarrhea in 19.17% patients as well as stomatitis/mucositis in
5.0% patients. Clinical physicians’ practice was responsible toxicity for
9.1% of patients, including one Port-A-related right arm deep vein throm-
bosis.

Conclusion. Weekly treatment at these doses was convenient and tolera-
ble for the majority of patients, even with concurrent radiotherapy treat-
ment protocol.

[J Soc Colon Rectal Surgeon (Taiwan) 2008;19:1-8)]

C olorectal cancer is one of the most commonly di-
agnosed cancers throughout the world; 40 to 50
percent of colorectal cancer patients who undergo cu-
rative surgery alone ultimately relapse and die of me-
tastasis.' The presentation that postoperative adjuvant
treatment with 5-fluorouracil(5-FU) and levamisole
reduced the mortality rate by 33 percent among pa-
tients with stage III colon cancer’ prompted several

trials. For over fifteen years, six month treatment with
systemic adjuvant 5-FU plus leucovorin (LV) has been a
standard protocol for stage III colorectal cancer.”™

We retrospectively report the long-term results
of post-operative adjuvant chemotherapy with or
without radiotherapy in our institute by applying
outpatient protocol involving weekly bolus 5FU-
based regimen.
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Methods

Patients

Since February 1998 to February 2006, patients
who received colorectal cancer surgery at our institu-
tion were subsequently prescribed once-weekly bolus
5-FU plus LV for 24 times.

The inclusion criteria was fitness as judged by
their physicians for starting full-dose chemotherapy
within two months of surgery, and radiotherapy com-
pleted within four months of surgery. All patients re-
ceived one-stage surgery.

The exclusion criteria was defined as (1) patients
who did not undergo their operation at our institute.
(2) Patients who did not receive one-stage surgery. (3)
Patients’ pathology report did not present clear distal
margin. (4) Patients did not complete the chemother-
apy course at our institute due to patients’ compliance
issues (e.g. traffic, facility and referral to other hospi-
tal). (5) Patients ended up entering other clinical trials.
(6) Patients who received pre-operation concurrent
chemoradiation. (7) Patients who changed protocol
not based on the toxicity (e.g. some patients who ac-
cepted weekly bolus 5-FU only shifted to 5-FU/LV
between 1997 to 1998; or shifted to QUASAR?2 regi-
men’ after 2006. (8) Patients who failed to be fol-
lowed up or seek other treatment protocol (e.g. oral
chemotherapy).

Regiment

All treatment was conducted by an appropriately
trained nurse in a chemotherapy clinic. A flat-rate 100
mg dose of leucovorin, regardless of patient body-sur-
face- area, was given as a slow intravenous injection
more over 5 minutes. This was followed by 5-FU at
500 mg/m2, also given over 5 minutes. Routine pro-
phylactic antiemetics were not used. The total planned
treatment duration was 24 weeks. Doses omitted for
toxicity or patient-related issues (e.g. holidays) during
this period were routinely added on at the end of the
planned treatment duration to complete the 24 injec-
tion schedule.

For rectal cancer patients, concurrent radiother-
apy was suggested and given with patient’s consent
(e.g. traffic, facility). Radiotherapy involving pelvic
irradiation was given as a total dose of 5040cGy in 28

fractions over 5.5 weeks. Radiotherapy was delivered
with 10MV or 15MV photon beams using three-field
belly board technique or three-dimensional conformal
radiotherapy (3DCRT).

Monitoring of toxicity was performed by clinical
physicians, and omitted if more than third grade tox-
icity shown until recovery, or with a dose-reduction
of 10-25% at the discretion of the responsible physi-
cian.

Data

These patients’ chart was examined again. Medi-
cal records were reviewed and toxicity was recorded
in a standardized manner by applying the National
Cancer Institute (NCI) Common Terminology Criteria
for Adverse Events (CTCAE) version 3.0 and Radia-
tion Therapy Oncology Group (RTOG) acute radia-
tion morbidity scoring criteria.®® The tumor stage was
based on American Joint Committee on Cancer
(AJCC) TNM Stage.'?

Statistics

Patient characteristics and toxicity evaluation
were calculated using a Microsoft Excel® spread-
sheet.

A statistical software package (SPSS®, Chicago,
IL) was used for evaluating survival based on the
Kaplan-Meier method and log-rank analysis. The sur-
vival analysis was for patients who completed the
course.

Results

Patient characteristics

During March 1998 and March 2006, there were
120 patients identified as having undergone one-stage
surgery and subsequently administered the weekly
regimen of 5-FU at 500 mg/m2 with LV at flat 100mg
for 24 times. Of these, 39 patients received concurrent
long-course radiation. The patient characteristics are
listed in Table 1.

Of the 120 patients, 89 patients (73.6%) com-
pleted the chemotherapy or chemoradiation course.
Among the 32 patients who failed the complete proto-
col, six of them were noted with progressive disease
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Table 1. Patient characteristics

Age
Mean (95% CI) (yr) 60.2 (57.8-62.6)
> 70 years (%) 25%
Sex
Male:Female 56.7%:43.4%
BSA
Mean (95% CI) 1.64 (1.61-1.68)
Preceding surgery
Right hemicolectomy 13.3%
Left hemicolectomy 3.3%
LAR 72.5%
APR 5.0%
Hartmann’s operation 1.5%
Subtotal/Total colectomy 3.3%

LN harvest

Mean (95% CI) (n)
Tumor stage

IITA

111B

IIc
Carcinoembryonic antigen

< ULM*

>ULM

missing data
Total number

17.5 (15.4-19.6)

10%
50%
40%

50.83%
40.83%
8.33%
120

*ULM: normal range < Sng/mL.

and shifted to other treatment approaches; there were
eleven complications (9.1%), including four radiation
proctitis, four grade three diarrhea, one grade four di-
arrhea related sepsis, one neutropenia fever, and one
patient with Port-A device induced right-arm deep
vein thrombosis. There were another four patients
with other underlying disease and dropped out the

study, including one urethral stone induced urosepsis,
one unstable angina, one pulmonary T.B., one schizo-
phrenia patient without co-operation. Other patients
(9.1%) refused for personal reasons.

The mean follow-up duration for all patients was
37.81 months (95% C.I. 26.20-43.54 months). The
follow-up protocol at our hospital is similar to the Na-
tional Comprehensive Cancer Network Clinical Prac-
tice Guideline in Oncology for rectal cancer.'!

The mean lead time from surgery to chemo-
radiation was 26.49 days (95% C.1. 20.16-28.25 days).
Of the 39 patients who accepted concurrent radiation,
the mean difference in starting time between chemo-
therapy and radiation was 5.1 days (95% C.I. 3.56-
6.65 days; median 4.0 days).

Toxicity, dose reduction, stoppages and delays

Treatment was generally well tolerated. The dos-
age reduction was not found. Most patients completed
the regimen within six months, except for 19 patient
(15.8%) that were put on hold once for personal rea-
sons. There were four patient (3.3%) put on rest for
one month due to toxicity. In total there were 11 pa-
tients (9.1%) were put on hold for toxicity.

The toxicity grading is listed in Fig. 1. There was
one patient (0.83%), who was concurrently subject to
radiation therapy, that suffered from neutropenic fe-
ver. One patient was noted to have grade III ne-
utropenia; Another one patient was noted to have
life-threatening diarrhea. All three patients (2.5%)

40.00% -
30.00% iﬁ
20.00% == — -
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fatigue | nausea |stomatitis| diarrhea ﬁ%&?ﬁ? ang;eircltal skin  |insomnia fever lygég?ao- ngggg' anemia
Ograde IV] 0.00% | 0.00% | 0.00% | 0.83% | 2.56% | 0.00% | 0.00% | 0.00% | 0.83% | 2.50% | 0.00% | 1.67%
Worade T 0.00% = 0.00% | 0.00% @ 1.67% | 12.82% | 0.00% | 0.00% | 0.00% | 0.00% | 4.17% | 2.50% | 5.00%
Derade -1 18.33% | 4.17% | 5.00% | 19.17% | 12.82% | 17.50% | 24.17% 12.50% | 7.50% | 3.33% | 0.00% | 30.83%

Fig. 1. chemotherapy toxicity: All are based on NCI toxicity except for acute radiation proctitis is based on RTOG.
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were found to have grade II radiation proctitis.

One Port-A catheter- related right arm deep vein
thrombosis (DVT) was also noted.

For patients who received concurrent radiation,
radiation proctitis was commonly found. There was
one (2.56%) grade 4 proctitis that required blood
transfusion for LGI bleeding. The RTOG grade 3
proctitis was noted in five patients (12.82%), and two
of them suffered from retro-rectal abscess that needed
surgical intervention.

Survival

Eighty-nine patients completed the chemotherapy
or chemoradiations were enrolled to survival analysis.

Three-year and five-year OS rates were 75.19%
and 59.63% respectively. The three-year and five-year
DFS rates were 61.31% and 48.5% respectively.

The subgroup was further divided into colon and
rectum for analysis. There were 57 colon cancer pa-
tients and 33 rectal cancer patients.

For the colon group, the three-year and five-year
OS rates were 79.57% and 61.75% respectively. The
three-year and five-year DFS rates were 59.16% and
49.94% respectively. (Figs. 2 and 3)

For the rectum group, the three-year and five-year
OS rates were 61.83% and 50.25% respectively. The
three-year and five-year DFS rates were 69.87% and
34.48% respectively. (Figs. 2 and 3)

When stage was further focused on survival anal-
ysis, there were nine, forty two, thirty eight patients
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Fig. 4. Overall survival rate for stage.

for stage 111, I1lg, II1.

Due to the limited number of studied population,
the OS for stage 111, was 76.2% after 2 year, and the
DFS was 77.8% after 1 year. The three-year OS and
DFS rate were 68.06%, 56.45% for stage Ill;, and
78.86%, 58.57% for stage Ill.. The five-year OS and
DFS rate were 53.6%, 45.4% for stage Ill;, and
58.4%, 43.3% for stage Il (Figs. 4 and 5).

Discussion

Systemic adjuvant 5-FU-based chemotherapy has
been the standard treatment approach after resection
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Fig. 5. Disease free survival rate for stage.

of stage III colon cancer in suitable patients.**>%!2 To
combine the radiation for stage II and III rectal cancer
has also been a standardized protocol. 3114

At present, the best recognized chemotherapy reg-
imen in adjuvant colorectal cancer treatment is the
4-week Mayo Clinic schedule,'® the weekly Roswell
Park regimen,'® IMPACT (Machover regimen),* the
QUASAR regimen,”'” daily oral UFT,' and Xeloda."
The new advice was proved after MOSAIC study for
the FOLFOX4 regimen.*

The Mayo Clinic schedule calls for of 425mg/m?2
bolus 5-FU plus 20mg/m2 LV daily for 5 days, re-
peated every 4-5 weeks for six cycles. It is the first fa-
mous protocol and was proven superior to other regi-
mens in the large US Intergroup trial INT-0089.2! But
it caused high toxicity, with up to 36% grade 3-4
mucositis, 24% grade 3-4 diarrhea, 24% neutropenia.
A recent retrospective review by Tomiak et al.?? high-
lighted the problems of administering the Mayo
Clinic schedule in routine clinical practice, with 35%
of patients not receiving even the second cycle of
treatment as planned because of toxicity.

The Machover regimen (IMPACT study) is like
the Mayo regimen as it is given over five consecutive
days each month, but uses a lower dose of 5-FU
(370-400 mg/m2) with a higher dose of LV (200
mg/m2). However, 26% of patients treated with this
regimen still experienced grade 3 or 4 toxicity.?

The weekly Roswell Park regimen was superior to
previous version; it involves 6 weekly treatment of
5-FU at 500 mg/m2 with high-dose LV (500 mg/m?2),

followed by 2 weeks rest, for six cycles (48 weeks).
But the toxicity remains high, produced grade 3 or 4
toxicity in 28% patients.'

The large UK-based trial, QUASAR, has been im-
portant in identifying simple but better-tolerated regi-
mens for bolus 5-FU and LV. It reduced the grade 3 or
4 toxicity to below 20% of patients, with 35% of pa-
tients needed dose reductions while achieving 84%
completion rate. The new regimen of QUASAR is a
weekly set of bolus 5-FU at 425 mg/m2 with LV (flat
45 mg).

Oral UFT (NSABP C-06 study) and Xeloda
(X-ACT study) has been proven to be a safer profile.
There is less neutropenia and infrequent diarrhea as
noted in UFT. Xeloda also offers less toxicity, with
only 0.3% febrile neutropenia, and less than 10% of
grade 3 or 4 toxicity, though higher hand-foot syn-
drome can be as high as 62%.*

In our regimen, the grade 3 or 4 toxicity totalled
47.88%, mainly from radiation proctitis in 15.38% of
patients and diarrhea in 15.67% of patients. One
(0.83%) patient suffered from febrile neutropenia.
Other patients had less toxicity. The grade 1 or 2 tox-
icity were mainly from fatigue in 50.83% of patients,
nausea/anorexia in 45.83%, diarrhea in 22.5%, and
stomatitis/mucositis in 22.5%. We noticed that only
the incidence of fatigue was higher than other trials
and there was a high ratio of anemia as well, with
30.83% grade 1 or 2 and 37.5% in all patients. Never-
theless, it may be a false appearance because the low
incidence of neutropenia/lymphopenia and none of
the thrombocytopenia was found in light of sup-
pressed bone marrow.

When the grade 3 or 4 toxicity was noted, the clin-
ical physicians in our institute held up chemotherapy
once for observation and management. In this retro-
spective study, we did not conduct any dosage reduc-
tion. There was a total of 19.1% patients put on rest
for more than one time, and 9.1% dropped out the
treatment due to toxicity. The toxicity related disrup-
tion of treatment is less than Mayo, IMPACT, QUA-
SAR protocol but cannot be compared against UFT or
Xeloda.

The survival analysis is similar to other regimen.
The three-year DFS is 61.31% and the five-year OS is
59.63%. But the limited case number made it impossi-
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Table 2. Options for adjuvant treatment in colorectal cancer, comparison

Toxicity

Survival
Mayo 5-year DFS 60%
5-year OS 66%
IMPACT 3-year DFS 71%
(Machover) 3-year OS 83%
Roswell Park 5-year DFS 58%
5-year OS 66%
QUASAR 3-year OS 70.6%
MOSAIC 4-year DFS 76.4%
(FOLFOX4) OS 84.3%
UFT 5-year OS 78.7%
5-year DFS 66.9%
Xeloda 3-year OS 81.3%
3-year DFS 64.2%
This study 3-year DFS 61.31%

5-year OS 59.63%

36% grade 3-4 mucositis,

24% grade 3-4 diarrhea,

24% neutropenia.

35% not accept even the 2™ course.
26% grade 3 or 4 toxicity

28% grade 3-4 toxicity

11% diarrhea

6% nausea/vomiting

12% grade 3 neuropathy

well tolerated

62% hand-foot syndrome

15.38% grade 3-4 radiation proctitis

15.67% grade 3-4 diarrhea
0.83% febrile neutropenia

ble for further meta-analysis with other regimen. The
comparison summary is listed in Table 2.

Recently, positive results from the international
MOSAIC (Multi-center International Study of
Oxaliplatin/5-FU/Leucovorin in the Adjuvant Treat-
ment of Colon Cancer) trial were reported.?**> The
three-year DFS was up to 77.8%. There was also a
23% risk reduction. However, 12.4% grade 3 neurop-
athy was also noted. This heralds another new era and
window for the adjuvant therapy of colorectal cancer.

Conclusion

We reported our experience and long-term result
of this regimen. Weekly treatment at these doses is
convenient and well-tolerated for the majority of pa-
tients, even with concurrent radiotherapy.
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