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Adjuvant Therapy for Colon Cancer

John S. Macdonald, MD

Introduction

Colorectal cancer represents a significant
health problem in the United States. It is
estimated that there will be approximate-
ly 131,000 cases of cancer of the colon
and rectum in 1997.! Of these malignan-
cies, approximately 37,000 will be con-
fined to the rectum and the remainder
will be in the colon. Although there is in-
terest currently in the evaluation of mo-
lecular markers (ploidy>* and tumor sup-
pressor gene mutation or deletion>7) as
prognostic markers, the most important
prognostic information available to clini-
cians managing patients with colorectal
cancer is still surgical pathologic staging
of the resected primary tumor.® Patients
with locally advanced (Dukes stages B2,
B3, and C; TNM stages II and I1I) large
bowel cancer have a significantly in-
creased risk of relapse after surgical re-
section alone (Table 1). In stage III pa-
tients, the risk of death from cancer is
30% to 60% during the 5 years after sur-
gical resection.

Because of the high risk of relapse
after surgery alone, therapies that may
be added to surgery to prevent clinical
metastatic disease have attracted great
interest. Many adjuvant chemotherapy
trials have been performed in colon can-
cer over the last 30 years.!° This article
will briefly review the status of adjuvant
therapy in colon cancer.

Dr. Macdonald is Professor of Medicine, Chief of
the Division of Medical Oncology, and Medical
Director of the Temple University Cancer Center in
Philadelphia, Pennsylvania.

Historical Background

The predominant single agent used as
adjuvant therapy in colon cancer has
been fluorouracil (5-FU). In 1988, a
meta-analysis of 5-FU as adjuvant thera-
py in colorectal cancer was published by
Buyse and colleagues!'® (Table 2). This
meta-analysis evaluated results of phase
IIT clinical trials in which 4,700 patients
were randomized between regimens con-
taining 5-FU and surgery only. The re-
sults showed that 5-year survival benefits
ranged from 2.3% to 5.7%. These sur-
vival advantages were not statistically
significant compared with those of pa-
tients treated with surgery alone. Such
meager benefits, which could result from
chance, would hardly justify the standard
use of 5-FU as adjuvant therapy for
colon cancer.

Even though early results were dis-
appointing, 5-FU has continued to serve
as the drug upon which many adjuvant
therapy programs have been built. A
number of studies completed and pub-
lished within the last decade help define
the current state of the art of surgical ad-
juvant therapy in colon cancer. Three
phase III evaluations of 5-FU plus
methyl-1-(2-chloroethyl)-3-cyclohexyl-1-
nitrosourea (CCNU) versus surgery
alone were completed in the 1980s.!"13
One clinical trial conducted by the Veter-
ans Administration Surgical Oncology
Group (VASOG)!" and another carried
out by the Gastrointestinal Tumor Study
Group (GITSG)"? encompassed a com-
bined total of more than 1,200 patients. In
these studies, 5-FU plus methyl-CCNU
with and without nonspecific im-
munotherapy provided no long-term sur-
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Table 1

Surgical Stage and Survival in
Colorectal Cancer

TNM AJCC Dukes 5-Year

Stage Stage Stage Survival (%)

| T,T2 A B1 85-95
NO, MO

Il 13, T4 B2, B3 60-80
NO, MO

1] Any T C 30-60
N1-3, MO

v Any T D <5
Any N, M1

AJCC = American Joint Committee on Cancer.

Adapted from 0’Connell.*

Table 2
Meta-Analysis of Phase lll 5-FU

Colorectal Cancer Trials (All Stages)

Treatment Group No. Entered No. Dead 0dds Ratio* Range of 5-Year
Survival Advantage
All 5-FU regimens 4,700 2,477 0.9 2.3-5.7%

(P =NS)

5-FU = fluorouracil; NS = not significant.
Data from Buyse et al.”

*0dds ratio = odds of dying in treatment group/odds of dying in control group.

vival benefit compared with surgery
alone. Likewise, a Southwest Oncology
Group study, which used a control arm
with surgical resection alone only through
part of its accrual period, showed no ben-
efit for methyl-CCNU plus 5-FU.1

The National Surgical Adjuvant
Breast and Bowel Project (NSABP) per-
formed a study (CO-1) involving 1,166
patients randomly allocated to bacillus
Calmette-Guérin (BCG) or 5-FU and
methyl-CCNU and vincristine (MOF)

versus surgery alone.' The initial results
published in 1988 showed a statistically
significant 5-year disease-free survival
advantage of 58% versus 51% for the
chemotherapy arm versus the control
arm. The chemotherapy patients also
had an overall survival benefit of margin-
al statistical significance. There was no
benefit in freedom from relapse for the
group treated with BCG, but these pa-
tients had an overall survival benefit.
Such an anomalous result cannot be ex-
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plained by an antineoplastic effect of
BCG. Further analysis of the CO-1 study
has demonstrated a weakening of the dis-
ease-free and overall survival benefits
originally noted for MOF. Also, the gen-
eral applicability of an adjuvant program
based on chloroethyl nitrosourea is se-
verely limited by the well-demonstrated
incidence of treatment-induced acute
non-lymphocytic leukemia occurring
after methyl-CCNU therapy."?

Two studies reported in 1989'¢ and
1990'718 have had a significant impact not
only on clinical investigation of adjuvant
treatment of colon cancer but also on the
standard of care of patients who have un-
dergone resection of colon cancer. These
studies randomized patients after surgi-
cal resection of colon cancer to three dif-

from the NCCTG, Southwest Oncology
Group (SWOG), and Eastern Coopera-
tive Oncology Group (ECOG) partici-
pated in this effort. The results of this
study were first published in 1990, up-
dated at an American Society of Clini-
cal Oncology (ASCO) presentation in
1992, and reported in final form in
1995.1° At the initial publication in 1990
with 3% years of median follow-up, the
study was strikingly positive for stage 111
patients. 5-FU plus levamisole de-
creased relapse by 41% (P<0.0001) and
decreased death from recurrent colorec-
tal cancer by 33% (P=0.006). No benefi-
cial effect was noted for therapy with
levamisole only in stage III patients.
The mature results of this study (6%
years of median follow-up) showed an

A National Cancer Institute consensus conference in April
1990 recommended 5-FU plus levamisole as the standard of
care for patients with resected stage III colon cancer.

ferent treatment arms: 5-FU and lev-
amisole for 1 year versus levamisole
alone for 1 year versus no adjuvant ther-
apy. The first study, which involved 401
patients, was performed by the North
Central Cancer Treatment Group
(NCCTG)." The results published in Oc-
tober 1989 showed that 5-FU plus lev-
amisole increased disease-free survival
(P=0.02) and had a small but significant
(P=0.03) survival benefit in stage III pa-
tients.!® Levamisole alone did not signifi-
cantly increase survival in stage III pa-
tients. Neither treatment was effective in
stage II colon cancer.

The results from the NCCTG study
stimulated the initiation of a second
clinical trial, Intergroup (INT)-0035,
which was planned to enroll 1,300 pa-
tients. This study was specifically de-
signed as a confirmatory study for the
NCCTG clinical trial. Investigators

improvement in the survival rate (60%
versus 46% ) persisting for more than 5
years in patients receiving 5-FU plus
levamisole compared with those treated
with surgery alone. This result is partic-
ularly significant, because 99% of ex-
pected recurrences in the surgery-only
arm have occurred by 5 years after re-
section in stage III cases. Therefore, 5-
FU plus levamisole therapy definitely
changed the natural history of resected
stage I1I colon cancer.

In stage II patients there was no sig-
nificant benefit for 5-FU/levamisole com-
pared with surgery alone.” However, rel-
atively small numbers of patients with
stage II colon cancer were included in
this study (159 in each arm). The 7-year
disease-free survival for patients treated
with 5-FU plus levamisole was 79% ver-
sus 71% for surgery alone (P=0.10).
Overall survival at 7 years was not
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increased with adjuvant therapy (72% in
both arms, P=0.83).

5-FU/levamisole was generally well
tolerated, and compliance with therapy
was good. Only one drug-related fatality
occurred in INT-0035. It was secondary
to neutropenic sepsis. Myelosuppression
occurring with 5-FU/levamisole is proba-
bly secondary to the 5-FU in this regi-
men, although levamisole may rarely
cause agranulocytosis. Other toxicities
that may occur include mild elevation of
hepatic transaminases, dysgeusia, ar-
thralgia, and depression. These toxic
manifestations of therapy tend to be mild
and usually do not preclude continued
therapy. An unusual syndrome of neuro-
toxicity may rarely occur. Clinical find-
ings include dysarthria, confusion, and
focal neurologic findings. MR imaging

alone in phase III studies of adjuvant
therapy in resected colon cancer. As a
result, essentially all adjuvant proto-
cols performed in the 1990s used 5-FU
plus levamisole as the treatment with
which investigational therapies were
compared.

Current Status of
Adjuvant Therapy

The period from 1990 to 1996 has been
one of innovation in conceptual ap-
proaches to adjuvant therapy for colon
cancer. It also has been a time during
which the relative efficacies of various
5-FU-based regimens have been de-
fined in large clinical trials. Several im-
portant issues exist in regard to the cur-
rent status of adjuvant therapy. The first

Portal vein infusion of chemotherapy is an investigational,
not a standard, adjuvant approach.

demonstrates focal demyelination in the
brain in a pattern similar to that of multi-
ple sclerosis. This is a rare complication
of 5-FU/levamisole and appears to be re-
versible with cessation of drug therapy in
some cases.?!

The order of magnitude of benefit
for 5-FU plus levamisole in both the
North Central Group Study and the
confirmatory Intergroup study'”'® re-
sulted in rapid FDA approval of lev-
amisole plus 5-FU as adjuvant therapy
for stage III colorectal cancer in 1990.
A National Cancer Institute (NCI)
consensus conference in April 1990
recommended 5-FU plus levamisole as
the standard of care for patients with
resected stage III colon cancer.?? The
5-FU plus levamisole data also mandat-
ed that it no longer was acceptable to
have a control arm receiving surgery

is the adjuvant role of 5-FU/leucovorin,
which for a number of years has been
considered the standard of care for pa-
tients with advanced colon cancer.” The
second is the role of regional therapy,
particularly portal vein infusion.?*3! The
third area of significant interest is the
evolving role of immunotherapy in col-
orectal cancer.’>3 Finally, reports in
early 1996 of the results of large clinical
trials that were aimed at defining the
role in clinical research and clinical
practice of 5-FU/levamisole and 5-
FU/leucovorin have clarified the use of
these regimens in patients with resected
colon cancer.?*3¢ The results of these
large phase III studies have given the
practicing oncologist and the clinical in-
vestigator guidelines for using 5-
FU-based regimens in both clinical care
and clinical research.
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Table 3

Adjuvant Trials Evaluating
5-FU Plus Leucovorin

Regimen Total Patients > 3-Year > 3-Year Reference
Accrued DFS (%) Survival (%)

Surgery + 5-FU/LV 239 74 81 Francini*
Surgery alone 60 64

Surgery + 5-FU/LV 309 77 75 NCCTG*

Surgery alone 64 71

Surgery + 5-FU/LV 1,081 73 84 NSABP*

Surgery + MOF 64 77

Surgery + 5-FU/LV 1,526 71 83 IMPACT*
Surgery alone 62 78

and Bowel Project.

5-FU/LV = fluorouracil plus leucovorin; DFS = disease-free survival; IMPACT = International
Multicentre Pooled Analysis of Colon Cancer Trials; MOF = methyl-CCNU, vincristine, and 5-FU;
NCCTG = North Central Cancer Treatment Group; NSABP = National Surgical Adjuvant Breast

THE ROLE OF 5-FU PLUS LEUCOVORIN

5-FU plus leucovorin in a variety of doses
and schedules has been used as a stan-
dard of care for a number of years in pa-
tients with advanced colon cancer. A
meta-analysis published in the early
1990s showed that in patients with ad-
vanced colon cancer overall survival was
not increased with 5-FU/leucovorin, but
the response rate was significantly
increased compared with that seen when
5-FU was given alone.’” It was there-
fore logical to test 5-FU/leucovorin as
adjuvant therapy in patients with re-
sected high-risk colon cancer. Several
major studies evaluating 5-FU/leucovorin
schedules versus surgery alone have been
reported in the past several years.34!

All of these studies, which encom-
pass more than 2,000 patients, have

shown significant improvements in dis-
ease-free and overall survival (Table 3).
These studies used different doses and
schedules of 5-FU plus leucovorin. The
NCCTG study used a regimen common
in the United States of 5-FU, 425 mg/m?,
with leucovorin, 20 mg/m?, given daily
for 5 days.* The International Multicen-
tre Pooled Analysis of Colon Cancer Tri-
als (IMPACT) study* used 5-FU at 400
mg/m2 and leucovorin at 200 mg/m? daily
for 5 days, and the NSABP* used 5-FU
at 500 mg/m? and leucovorin at 500
mg/m? weekly for 6-week cycles over 1
year. The NSABP study entailed 48
weeks of treatment. The other two stud-
ies used chemotherapy for approximate-
ly 6 months. As in the case with 5-FU and
leucovorin used in advanced colorectal
cancer, dosing schedules did not seem to
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produce significant differences in effica-
cy. In the three studies using surgery-only
controls, all 5-FU plus leucovorin regi-
mens of therapy appear active compared
with surgery alone. These studies were
initiated in the 1980s, when it was appro-
priate to use a surgery-only control arm
for patients with stage III colon cancer.
The results of these studies made the
comparison of 5-FU plus levamisole ver-
sus 5-FU/leucovorin regimens a logical
clinical trial strategy. This strategy was
pursued in the large clinical trials, the
results of which were reported in 1996
and are discussed in the last section of
this article.

PORTAL VEIN INFUSION

Portal vein infusion of chemotherapy has
been explored as an adjuvant therapy for
colon cancer for at least the last 20 years.
The rationale for this approach is that
colon carcinoma micrometastases em-
bolized to the liver via the portal system
initially receive their vascular supply
from the portal vein. Therefore, effective
cytotoxic therapy into the portal system
could destroy microscopic metastatic dis-
ease in the liver. Obviously, if this ratio-
nale is correct, patients treated with ef-
fective adjuvant therapy via the portal
vein should have a decrease in liver
metastases along with an increase in
overall survival.

The study that initiated the major
interest in portal vein infusion was pub-
lished by Taylor et al** initially in 1977
and updated in 1985. In this study, a de-
crease in liver metastases was noted in
the 127 patients randomized to 5-FU plus
heparin by the portal vein versus 117 pa-
tients who were treated with surgery
alone. There also was a statistically sig-
nificantly improved 5-year survival
(P=0.002) in patients receiving intrapor-
tal therapy. Of note, the benefit in the
study appeared to be limited to patients
with stage II colon cancer.

The Taylor study stimulated other
phase III studies aimed at confirming the

benefit of portal vein infusion of fluori-
nated pyrimidines. Table 4 lists a number
of these studies. As can be seen, with the
exception of the NSABP?3* and Swiss
Group for Clinical Cancer Research
(SAKK)? studies, most clinical trials en-
rolled 200 or fewer patients per arm.
Also, the results in regard to overall ben-
efit and decrease in liver metastases are
mixed. The NSABP study, CO-2, is of in-
terest because it has shown both an in-
crease in disease-free survival and, in the
most recent report, an overall increase in
survival.* However, this study showed no
decrease in liver metastases. These data
suggest that fluorinated pyrimidine has a
systemic adjuvant effect but not a signifi-
cant impact on hepatic metastases. The
clinical benefit seen in CO-2 may be relat-
ed to the fact that the adjuvant 5-FU is
given immediately postoperatively even
though it is given for a short period of
time (7 days). The results of CO-2 suggest
that immediate postoperative fluorinated
pyrimidines have a systemic adjuvant ef-
fect. This concept is being tested in INT-
0136, a phase III study in which 7 days of
5-FU administered by continuous intra-
venous infusion is initiated within 24
hours of surgery and is compared with a
standard 5-FU/levamisole program start-
ed within 35 days of colon resection.

A meta-analysis published in 1995
suggests that an increase occurs in over-
all and disease-free survival with portal
vein infusion of fluorinated pyrim-
idines.*> However, a careful analysis of
published portal vein infusion studies by
Crowley® pointed out that most phase
IIT studies had significant flaws in design
and execution. These include being un-
derpowered to detect realistic levels of
treatment effect, frequent use of subset
analysis, and high numbers of ineligible
cases. Although the meta-analysis en-
compassing these studies may indeed
show statistically significant results, the
flawed nature of the component studies
requires one to be cautious in applying
the results of the meta-analysis to clinical
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practice or clinical research. It is appro-
priate to consider portal vein infusion an
investigational approach and not a stan-
dard adjuvant approach.

IMMUNOTHERAPY

Immunotherapy for any cancer has always
been an inviting prospect. The concept of
using host immune mechanisms to destroy
malignant disease is intrinsically attractive.
Levamisole was initially of interest in
colon cancer partly because it was thought
to be a nonspecific immunomodulator.*+
Although animal studies and in vitro
analyses suggest that levamisole has an
immunomodulatory effect, clinical studies
have shown mixed results in regard to im-
munomodulation.*”* The reason for the
efficacy of adjuvant levamisole in spite of
its demonstrated lack of consistent clinical
immunomodulatory activity is still unclear.

There is considerable interest at
present in evaluating the 17-1A mono-

clonal antibody as adjuvant therapy for
colon cancer. The enthusiasm for this ap-
proach is based on a randomized clinical
trial reported by Riethmuller et al*?> from
Germany. The 17-1A antibody, which
recognizes a non-carcinoembryonic anti-
gen (CEA) epitope on malignant and
normal cells, was reported to increase
disease-free and overall survival in pa-
tients with stage III colon cancer in the
German study. The degree of increase
was approximately the same as that seen
with 5-FU plus levamisole in the Inter-
group study (INT-0035). International
studies are currently evaluating 17-1A in
combination with 5-FU-based regimens
in patients with stage III colon cancer.
There also is a proposal in the United
States Intergroup program to test 17-1A
as a single agent in patients with stage 11
colon cancer versus surgery alone. The
latter study is a particularly attractive
vehicle to evaluate 17-1A because no

Table 5
Multi-Institutional Trials with Postoperative

Fluorouracil Plus Leucovorin and Levamisole:
Results Reported in 1996

No. of
Patients
Study Accrued Regimen
NCCTG 894651 915 5-FU + levamisole (6 or 12 months)
5-FU + leucovorin + levamisole (6 or 12 months)
NSABP C0-4 2,151 5-FU + levamisole
5-FU + leucovorin weekly
5-FU + leucovorin + levamisole
Intergroup-0089 3,759 5-FU + levamisole

5-FU + leucovorin weekly
5-FU + leucovorin monthly

5-FU + leucovorin + levamisole

5-FU = fluorouracil; NCCTG = North Central Cancer Treatment Group;
NSABP = National Surgical Adjuvant Breast and Bowel Project.
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chemotherapy that may alter immune re-
sponsiveness would be given. It is proba-
ble that the stage II colon cancer study
will be initiated within the next year in
the United States Intergroup.

Other innovative approaches to im-
munotherapy are being evaluated in ear-
ly clinical trials in the United States. The
most interesting is an approach pio-
neered by Foon et al*** in which anti-
idiotypic monoclonal antibodies have
been developed that are capable of
specifically breaking human immune tol-
erance to CEA in patients with colon
cancer. It is not yet known whether this
approach of specific sensitization to a tu-
mor-associated antigen in humans will
result in an immunotherapeutic effect.

STANDARD OF CARE FOR PATIENTS
WITH RESECTED COLON CANCER

An essential and clinically important
question in regard to adjuvant therapy
for colon cancer has been the definition
of the relative roles of active therapies. Is
5-FU plus levamisole superior to 5-FU
plus leucovorin? Are there differences in
toxicity and efficacy that would impel a
clinician to choose one regimen over the
other? The recent presentation and pub-
lication of the results of three large stud-
ies performed by the United States coop-
erative group mechanism have helped
answer these relevant clinical questions.

Table 5 shows the schemata of
NSABP CO-4,% Intergroup-0089,3* and
NCCTG 894651.% These studies are all
basically similar in concept in that they
evaluate 5-FU plus levamisole as a stan-
dard therapy versus a series of 5-FU plus
leucovorin regimens with and without
levamisole arms. These studies were all
presented at the 1996 ASCO meeting at
a Colon Cancer Symposium. The largest
study to be reported was INT-0089.3 In
this study, 3,759 patients were enrolled.
Eighty percent of the patients had stage
IIT colon cancer. 5-FU/levamisole was
given for 12 months in this study. The
5-FU/low-dose leucovorin/levamisole pro-
gram was given for 6 months, and the
weekly high-dose 5-FU/leucovorin regi-
men was given for 8 months. INT-0089
was designed as a comparative study
and demonstrated that there were no
differences in efficacy between (1) 5-
FU/high-dose leucovorin and 5-FU/low-
dose leucovorin, (2)5-FU/levamisole
and 5-FU/high-dose leucovorin, and (3)
5-FU/low-dose leucovorin and 5-FU/
low-dose leucovorin/levamisole. How-
ever, the comparisons of 5-FU/levami-
sole to either 5-FU/low-dose leucovorin
or to 5-FU/low-dose leucovorin with
levamisole remained blinded because it
was still possible that differences among
these regimens could evolve in follow-up
on this study. The results in the unblind-

Table 6
Intergroup-0089: Toxicity of Grade 3 or Worse (%)
5-FU/Low-Dose LV 5-FU/High-Dose LV 5-FU/LEV 5-FU/LV/LEV
Leukopenia 11.9 2.8 9.0 14.9
Neutropenia 241 39 18.8 35.1
Stomatitis 18.2 1.4 3.6 22.6
Diarrhea 211 30.0 114 17.9
5-FU = fluorouracil; LEV = levamisole; LV = leucovorin.
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Table 7
Current Colon Cancer Adjuvant Trials
Accrual
Study Goals Regimen
Intergroup-0130 700 5-FU + levamisole
(TNM T4 or N1, 2) versus
5-FU + levamisole and tumor bed irradiation
Intergroup-0136 800 Perioperative 5-FU intravenous infusion followed by
5-FU + levamisole beginning 4 weeks postoperatively
versus
5-FU + levamisole beginning 4 weeks postoperatively
Intergroup-0153 1,800 Prolonged continuous infusion 5-FU + levamisole
versus
Bolus 5-FU, leucovorin + levamisole
NSABP C0-5* 2,100 5-FU + leucovorin
versus
5-FU + leucovorin and interferon alpha
* Closed to accrual; analysis not completed.
5-FU = fluorouracil; NSABP = National Surgical Adjuvant Breast and Bowel Project.

ed comparisons show that the disease-
free and overall survival curves of pa-
tients with stage III colon cancer treated
on INT-0089 are comparable with the 5-
FU/levamisole results from INT-0035.
The analysis of toxicity in this study,
which is summarized in Table 6, is impor-
tant. As may be seen, interesting differ-
ences are present in toxicity profiles.
When grade 3 or worse toxicities are ana-
lyzed, the 5-FU/low-dose leucovorin with
and without levamisole regimens have
significantly higher incidences of stomati-
tis than are seen with 5-FU/levamisole or
5-FU/high-dose leucovorin regimens.
Conversely, grade 3 diarrhea was almost
three times more common with 5-FU/high-
dose leucovorin than with 5-FU/lev-
amisole. The toxicity analysis of INT-
0089 also showed interesting and
clinically important differences in quali-
tative toxicity according to age and gen-
der. Patients older than 70 years® and
females®! have significantly higher inci-

dences of stomatitis and leukopenia.
Therefore, since leukopenia and stomati-
tis are most commonly associated with
low-dose 5-FU/leucovorin regimens,
clinicians may wish to carefully consider
the use of these programs in women and
the elderly.

The mature findings of INT-0089, a
very large phase III clinical trial, provide
several important pieces of information.
First, the efficacy comparison suggests
that 5-FU/leucovorin and 5-FU/lev-
amisole regimens are similar in efficacy.
Second, the toxicity analyses are impor-
tant because they provide clinicians a
rationale for choosing among equally ef-
ficacious regimens according to the quali-
tative toxicity patterns that a given pa-
tient may best tolerate.

A second significant study was that
reported by O’Connell et al.* This study,
NCCTG 894651, addressed the impor-
tant issue of whether 12 or 6 months of
adjuvant therapy was required for pa-
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Table 8

Commonly Used Adjuvant Therapy Programs

5-FU, 425 mg/m? IV bolus daily x 5 days
Leucovorin, 20 mg/m? IV bolus daily x 5 days
+/- levamisole, 50 mg po tid x 3 days every 2 weeks

Leucovorin, 500 mg/m? over 2 hours followed by
5-FU, 500 mg/m? IV bolus

5-FU, 450 mg/m? IV bolus daily x 5 days — 28 days rest — weekly IV bolus x 1 year
Levamisole, 50 mg po tid x 3 days every 2 weeks x 1 year

} Repeat every 4-5 weeks for 6 cycles

Weekly x 6 weeks followed by 3 weeks’ rest
Repeat for 6 cycles

5-FU = fluorouracil; IV = intravenous; po = orally; tid = three times a day.

tients with resected colon cancer. It com-
pared 5-FU/low-dose leucovorin plus
levamisole for both 12 months and 6
months to 5-FU/levamisole for both 12
months and 6 months. The analysis in-
cluded 890 eligible patients. This study
demonstrated that the three-drug regi-
men of 5-FU/levamisole plus leucovorin
for 6 months resulted in superior overall
survival compared with 5-FU/levamisole
for 6 months (75% versus 63%; P<0.03).
However, 5-FU/levamisole for 12
months produced survival benefits equal
to those of 5-FU/levamisole/leucovorin
for 6 months. This study suggests that 6
months of 5-FU/leucovorin/levamisole
and 12 months of 5-FU/levamisole are
equally efficacious.

The third important study reported
was the NSABP CO-4 clinical trial.» In
this study, six cycles of 5-FU/high-dose
leucovorin (each consisting of 5-FU, 500
mg/m?, and leucovorin, 500 mg/m?/week
for 6 weeks) was compared with either
the standard 5-FU/levamisole regimen
or a combination of 5-FU/high-dose leu-
covorin plus levamisole. A total of 2,151
patients with stage II and III colon can-
cers were randomized onto this clinical
trial. Results showed that 5-FU/leucov-
orin was superior in disease-free (64%
versus 60%; P<.05) and overall 5-year
survival (74% versus 69%; P<.05) to 5-

FU/levamisole.  5-FU/leucovorin/lev-
amisole was intermediate in efficacy
and not significantly different from ei-
ther of the other two regimens. This
study suggests that 5-FU/high-dose leu-
covorin for six cycles is superior to stan-
dard 5-FU plus levamisole. INT-0089
showed that 5-FU/high-dose leucovorin
was not superior but rather equal to
5-FU/levamisole.

Another important study reported
at the 1996 ASCO meeting addressed the
efficacy of adjuvant therapy in stage 11
colon cancer patients. This question has
been an important concern of clinicians.
As described previously, the original
NCCTG 5-FU/levamisole study and
INT-0035 both demonstrated no signifi-
cant overall or disease-free survival ben-
efit of adjuvant therapy in patients with
stage II colon cancer. In contrast,
NSABP studies have shown benefit for
5-FU-based regimens in node-negative
patients. The NSABP reviewed the ma-
ture results of adjuvant therapy with
stage II patients in CO-1, CO-2, CO-3,
and CO-4.>? In the four colon cancer ad-
juvant trials reviewed, 1,567 stage II and
2,254 stage 111 colon cancer patients were
treated. The authors point out that the
non-NSABP intergroup studies treated
relatively small numbers of stage II pa-
tients, and the lack of statistically signifi-
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cant efficacy in these studies may be re-
lated to the low number of patients and
the small number of relapses expected in
the stage II patients, who have an inher-
ently good prognosis. The compilation of
NSABP data showed that untreated
stage II patients had a 5-year survival of
approximately 75%. The relative treat-
ment-induced reductions in mortality in
patients with stage II and III colon can-
cer were similar. The combined results
from the four NSABP studies indicate
that stage II as well as stage III patients
benefit from adjuvant chemotherapy.

Summary

Adjuvant therapy for colon cancer is
now a mature and widely accepted stan-
dard of care for patients with resected
large bowel tumors; adjuvant therapy
for stage III colon cancer has also been
shown to be highly cost-effective.’®* The
cost of 5-FU/levamisole therapy for
stage III colon cancer per year of life
saved is less than $5,000, which repre-
sents a favorable cost-benefit relation-
ship for a medical intervention. The clin-
iclan managing a patient with colon
cancer at the present time has several
options for therapy. In patients with
stage III colon cancer, therapy with 5-
FU-based regimens clearly increases
overall and disease-free survival. It is
also clear that the results that have been
obtained are not perfect; therefore, the
first option of therapy should always be
an ongoing clinical trial. Many such trials

are available, and Table 7 lists currently
active studies in the United States. The
clinician managing a patient with stage
III colon cancer who is not in a clinical
trial may choose a variety of regimens
administered for durations of 6 to 12
months (Table 8). The preponderance of
evidence suggests that 5-FU plus lev-
amisole for 12 months is equal in effica-
cy to 5-FU plus leucovorin-based regi-
mens given for a shorter period of time.
A clinician may still choose the 5-FU
plus levamisole regimen because of the
decreased oral, myelosuppressive, and
diarrheal toxicities associated with that
regimen as opposed to the 5-FU/leucov-
orin regimens. Portal vein infusion of
fluorinated pyrimidines still must be
considered investigational.

Finally, although we cannot be ab-
solutely sure about the benefit of adju-
vant therapy in patients with resected
node-negative colon cancer, the NSABP
data suggest that some benefit may be
seen in these patients. It is known that
patients with stage II cancers demon-
strating high-grade bowel obstruction or
bowel perforation have poor prognoses
with surgery alone. Such patients may be
good candidates for adjuvant therapy.
Also, a major effort to define high risk
and low risk for recurrence in patients
with stage II colon cancer by analyzing
molecular  genetic factors (tumor
ploidy?>* and alternations in tumor sup-
pressor genes’) may lead to a selection of
Dukes B patients definitely requiring ad-
juvant therapy.
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