REVIEW

Adjuvant therapy for colorectal cancer

ANTHONY M. VERNAVA III, MD

m The search for effective adjuvant therapy for colorectal cancer has been long and, until recently,
largely unrewarding. Surgery alone is inadequate therapy in as many as 50% of patients. But recent
studies demonstrate significant improvement in disease-free survival and overall survival for patients
with advanced colon and rectal cancer who receive adjuvant therapy. Postoperative chemotherapy
with fluorouracil and levamisole is the standard of care for patients with stage III colon cancer, and
postoperative high-dose pelvic radiation combined with fluorouracil is the standard regimen for

patients with stage II and Il rectal cancer.
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HE SEARCH FOR an effective adjuvant

therapy for colon and rectal cancer has been

long and frustrating. Surgery alone has

proved inadequate therapy for as many as
50% of patients, despite the fact that 75% of resections
are labeled “curative.” This represents a tremendous
failure when one considers that 60,500 patients died
from colorectal carcinoma in 1991.!

Thirty years of clinical trials failed to provide an
effective adjuvant therapy for adenocarcinoma of the
colon. Indeed, Buyse and colleagues,” in a meta-
analysis of all randomized, controlled trials of adjuvant
therapy for colorectal cancer up to December 1986 and
involving 3,062 patients with rectal cancer and 6,791
patients with colon cancer, could demonstrate only a
very small improvement in survival for patients treated
with fluorouracil (5-FU)-containing regimens (mor-
tality odds ratio of 0.83 in favor of adjuvant therapy).
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However, in the 3 years since the publication of that
excellent meta-analysis, the role of adjuvant therapy
for colorectal cancer has changed significantly. A num-
ber of reports published recently demonstrate im-
proved survival for patients with advanced colon can-
cer and rectal cancer who received postoperative
adjuvant therapy.>” This article examines these reports
and the current status of adjuvant therapy for colorec-
tal cancer.

PRINCIPLES OF EFFECTIVE ADJUVANT THERAPY

The goal of adjuvant therapy is to eliminate un-
resectable microscopic disease and thereby improve
patient survival. Five basic principles of adjuvant
therapy are outlined below.®

1. Occult, viable tumor cells may circulate intravas-
culatly, intralymphatically, or intraperitoneally; micro-
scopic foci of tumor cells may establish themselves at
local or distant sites.

2. Therapy is most effective when the tumor burden
is minimal and cell kinetics are optimal.

3. Agents with proven effectiveness against the
tumor are available.
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TABLE 1
THE TUMOR-NODE-METASTASIS (TNM) SYSTEM:
AN OVERVIEW OF TUMOR CLASSIFICATION

X Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades through the muscularis propria into the subserosa,
or into nonperitonealized pericolic or perirectal tissues

T4 Tumor perforates the visceral peritoneum or directly invades
other organs or structures

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in one to three peticolic or perirectal lymph nodes

N2 Metastasis in four or more peticolic or perirectal lymph nodes

N3 Metastasis in any lymph node along the course of a named
vascular trunk

MX Presence of distant metastasis cannot be assessed

MO No distant metastasis

MI Distant metastasis

4. Response to cytotoxic therapy is related to dose
and therefore must be administered in the largest doses
tolerated; moreover, the duration of therapy must be
sufficient to eradicate all tumor cells.

5. The risk-to-benefit ratio for therapy must be
favorable for individuals who may remain
asymptomatic for their natural life expectancy after
tumor resection.

Following the “curative” resection of colorectal can-
cer, liver metastasis occurs in 40% of patients, local
recurrence occurs in 25% to 40%, and peritoneal
metastases occur in 12% to 28%. However, patterns of
surgical failure differ between colon cancer and rectal
cancet, so the results of treatment of each disease
should be evaluated separately. Colon cancer resection
is known to fail primarily because of tumor cell metas-
tasis, most commonly to the liver. An effective ad-
juvant therapy for colon cancer would therefore be
directed at the prevention of systemic spread and
hepatic metastasis. Local recurrence is less common
than systemic spread. In contrast, local recurrence is
very common following resection of rectal cancer, and
systemic metastasis also occurs. Therefore, an effective
adjuvant therapy for rectal cancer should prevent local
or regional recurrence, as well as systemic metastasis.

Prognosis following resection of either colon cancer
or rectal cancer is primarily determined by the
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TABLE 2
PATHOLOGIC STAGING FOR COLORECTAL CANCER:
TUMOR-NODE-METASTASIS (TNM) SYSTEM

S-year
survival %

Stage 0 Tis NO MO Dukes (21)
Stage Tl NO MO

T2 NO MO Ia 80-95%
Stage 1 T3 NO MO

T4 NO MO Js 60-90%
Stage Il  AnyT N1 MO

AnyT  NZN3 MO le 30-55%
StagelV  AnyT Any N MI 0-5%

B AR

pathologic stage. The more advanced the stage of
colon cancer, the greater the likelihood of both sys-
temic metastasis and local or regional recurrence.
Similarly, the more advanced the stage of rectal can-
cer, the greater the chance of both local or regional
recurrence and systemic metastasis. A number of
pathologic staging systems have been employed for
colorectal cancer, including the Dukes, Kirklin,
Astler-Coller, and tumor-node-metastasis (TNM) sys-
tems. In an effort to standardize reporting, the most
recent consensus statement by the National Institutes
of Health (NIH) recommends that the TNM system
(Tables 1 and 2) replace all other staging systems and
be used routinely.

ADJUVANT THERAPY FOR COLON CANCER

The single most active agent against colon cancer is
5-FU, a pyrimidine analogue that inhibits thymidylate
synthetase and, hence, inhibits DNA synthesis. The
response rate for 5-FU when given as a single agent to
colon cancer patients is as high as 20% and depends on
factors such as dose intensity and dose schedule. As
mentioned above, a meta-analysis of over 6,000
patients involved in randomized, controlled studies
could demonstrate only a slight improvement in sur-
vival for patients treated with 5-FU, which was not
statistically significant.” Floxuridine (FUDR, 5-fluoro-
2’-deoxyuridine), the conjugated analogue of 5-FU,
contains a deoxyribose molecule which is readily
removed by the enzyme thymidine phosphorylase.
Ninety percent of FUDR is removed in the liver during
its first pass. FUDR has response rates similar to 5-FU
and no documented effect on survival when given
alone.

Mitomycin C, semustine (methyl-CCNU), carmus-
tine (BCNU), and lomustine (CCNU) have all been
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used as single-agent adjuvants in colorectal cancer.
Each of these agents has a clinical response rate be-
tween 10% and 20%, and none has demonstrated
benefit with respect to survival.

Biologic response modifiers are agents that either
enhance the immune response or produce direct
cytotoxicity. Examples include the interferons (alpha,
beta, gamma) and interleukin. Although these agents
are currently undergoing investigation, preliminary
evidence suggests that they have minimal activity
against colorectal cancer when used alone. Widely
variable results have been reported using combination
chemotherapy (ie, 5-FU plus another agent). Agents
that have been combined with 5-FU include semus-
tine, vincristine, streptozocin, and cisplatin. With
each of these combinations, no consistent improve-
ment has been seen for either the response rate or
survival. However, toxicity is greatly increased with
these combination regimens. The combination of 5-
FU and leucovorin (folinic acid) has been studied in
patients with advanced carcinoma and is currently un-
dergoing further evaluation as adjuvant therapy.’
When used in patients with advanced colorectal can-
cer, 5-FU and leucovorin significantly improved tumor
response rates, interval to tumor progression rates, and
median survival when compared with 5-FU alone, 5-
FU with methotrexate, and 5-FU with cisplatin.” The
use of hepatic artery infusion and portal vein infusion
as adjuvant therapy for colorectal cancer remains in-
vestigational. Studies evaluating these methods of
therapy have failed to demonstrate either improved
survival or a reduction in liver metastases.**°

Over the past 2 years, two large trials—the North
Central Cancer Treatment Group (NCCTGQG) trial and
the Intergroup trial—have documented significant im-
provements in survival and recurrence rates for
patients with advanced-stage colon cancer (TNM
stage 1II) who received 5-FU and levamisole.** The
NCCTG trial> evaluated patients with stage Il and
stage III colon cancer who underwent curative resec-
tion. A total of 401 patients were entered into the
study. Patients were randomized to one of three dif-
ferent groups: no further treatment, levamisole alone,
or 5-FU with levamisole. The levamisole dosage in
both groups was 50 mg po every 8 hours for 3 days,
repeated every 2 weeks for a year. The patients who
received 5-FU started with a bolus injection of 450
mg/m?/day for 5 consecutive days, followed by weekly
injections of 5-FU, 450 mg/m®* The median follow-up
was 7 years and 9 months. Patients with stage III dis-
ease who received both 5-FU and levamisole ex-
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perienced significant improvement in both overall sur-
vival (P=.02) and disease-free survival (P=.03) when
compared with either the levamisole-alone group or
the group receiving no further treatment. The 1989
report of the NCCTG trial was the first large, well-
designed, randomized, controlled study to demonstrate
a significant improvement in survival with adjuvant
therapy in patients with advanced-stage colon cancer.
A subsequent study, the Intergroup trial,* confirmed
the positive results obtained with 5-FU and levamisole
in the NCCTG trial. This study entered 1,296 patients
with stage II and stage I1I disease and randomized them
postoperatively to either observation alone or treat-
ment for 1 year with levamisole and 5-FU. Some stage
II patients were also randomized to levamisole alone.
The dosages of levamisole and 5-FU in the Intergroup
study were the same as in the NCCTG trial, except
that treatment with 5-FU was continued for 48 weeks
instead of 1 year. The results of treatment in patients
with stage III disease were striking and significant. To
summarize, treatment with levamisole and 5-FU
reduced the risk of cancer recurrence by 41% (P=.001)
and decreased the death rate by 33% (P=.006).
Levamisole alone had no significant effect. Patients
with stage II disease did not significantly benefit from
any adjuvant therapy in the study at a median follow-
up of 3 years. The authors of the Intergroup trial an-
ticipate the need to follow these patients an additional
2 years prior to making any conclusions regarding the
efficacy of 5-FU and levamisole in stage II disease.

NIH CONSENSUS STATEMENT

Based on the results of the NCCTG and Intergroup
trials, the NIH has strongly recommended that all
patients with stage Il colon cancer be treated post-
operatively with 5-FU and levamisole, or that they be
enrolled in a clinical study.® The NIH further stated
that, in view of the documented efficacy of 5-FU and
levamisole for stage III disease, treatment with these
drugs should serve as the control arm in any future
studies of postoperative adjuvant therapy. A no-treat-
ment arm in future clinical studies of stage III colon
cancer has been ruled out as unethical. Therapy for
patients with stage II disease has not been proven
efficacious, so routine treatment is not recommended.
Patients with stage II colon cancer should be entered
into clinical trials to obtain an answer. The precise
mechanism of action of levamisole when combined
with 5-FU is unknown and is the subject of current
investigation.
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CURRENT ADJUVANT THERAPY FOR RECTAL CANCER

The pattern of clinical failure of rectal cancer after
surgical resection differs from that of colon cancer in
that local recurrence is significantly more common.
The reasons for this increased risk of local recurrence
for rectal cancer are not difficult to understand and are
primarily related to the anatomic constraints of the
human pelvis and the surrounding structures. Tumor
cells reside in the unresected pararectal tissue and
result in locally recurrent disease. The risk of local
recurrence is directly related to the pathologic stage:
stage I, 5% to 10%; stage II, 25% to 30%; stage III,
50%. Systemic metastasis also can occur following
“curative” resection of rectal cancer, the liver being the
most common site. Therefore, an effective adjuvant
therapy for rectal cancer would achieve two goals: first,
decrease the risk of local recurrence; and second,
diminish the incidence of systemic spread and improve
survival.

A number of studies have documented a reduction in
local recurrence with adjuvant radiation therapy, but
none has demonstrated a significant improvement in
survival.!"'? Completed prospective randomized trials of
preoperative radiotherapy for rectal cancer include the
Veteran’s Administration Surgical Adjuvant Group
(VASAG) study " VASAG IL" Yale-New Haven
Hospital study,' Princess Margaret Hospital study,"” and
the European Organization for Research and Treatment
of Cancer (EORTC) study.'® Several of these studies
demonstrated improved survival for patients who
received adjuvant preoperative radiation therapy, but
the improvement in each study was not statistically
significant. The EORTC study demonstrated a sig-
nificant decrease in local recurrence in patients who
received preoperative radiotherapy.’

Trials employing postoperative radiation therapy
alone have not demonstrated an improvement in sur-
vival, but some have noted a significant decrease in
local recurrence.'” A trial at the M.D. Anderson
Hospital'? and the National Surgical Adjuvant Breast
and Bowel Project Protocol R-01'? both demonstrated
a decrease in local recurrence without a significant
impact on survival.

Two studies have now demonstrated that a com-
bination of chemotherapy and postoperative radiation
therapy results in both a decrease in local recurrence
and an improvement in survival. The Gastrointestinal
Tumor Study Group initially reported a significant im-
provement in survival for patients with advanced-stage
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rectal cancer who received 5-FU with radiation, fol-
lowed by 5:FU and semustine for 1.5 years
(P=.005).1%" Radiation dosage in this trial was 4,000 to
4,400 cGy. Despite the publication of these results in
1985, combination chemotherapy-radiotherapy failed
to gain widespread acceptance.

In 1991, Krook et al’ reported a trial of postopera-
tive 5-FU with semustine and high-dose pelvic radia-
tion (4,500 to 5,040 cGy) for patients with advanced-
stage rectal cancer (stage II and stage III). The study
assumed a treatment benefit for radiation therapy
alone, so a no-treatment arm was not used. The recur-
rence rates in this study were very high (62.7% in the
group receiving only radiation therapy, and 41.5% in
the group receiving combination therapy). Interesting-
ly, the group receiving combination therapy had sig-
nificantly fewer local recurrences (13.5% vs 25%,
P=.036), as well as fewer distant metastases (28.8% vs
46%, P=.011). Perhaps, most importantly, combina-
tion therapy resulted in a significant improvement in
survival compared with radiation therapy alone, and
the mortality rate was reduced by 29% (P=.043).

Based on these studies, the NIH has recommended
routine postoperative adjuvant therapy for patients
with stage Il and stage III rectal cancer. Therapy
should consist of intravenous 5-FU and high-dose pel-
vic radiation (4,500 to 5,040 cGy).® The addition of
semustine to the regimen is not recommended because
it can cause leukemia and because fluorouracil plus
radiotherapy has now been demonstrated to be
equivalent to fluorouracil plus semustine plus
radiotherapy.”

CONCLUSION

Significant improvement in disease-free survival and
overall survival has been demonstrated for patients
with advanced colon and rectal cancer who received
adjuvant therapy. Postoperative chemotherapy consist-
ing of 5-FU and levamisole for patients with stage III
colon cancer is now the standard of care: all patients
with stage III disease should be so treated or referred to
a clinical trial. High-dose pelvic radiation combined
with 5-FU postoperatively is now the standard therapy
for patients with stage II and stage III rectal cancer.
Clinical trials are in progress to further evaluate the
mechanism of action of levamisole when used with
5.FU, as well as the role of 5-FU and levamisole or
leucovorin in combination with radiation for rectal
cancer.
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