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P. Rougier
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Colorectal cancer is estimated to rank third in incidence in

men in Europe, it is the second most frequent cancer in

women and approximately 60 000 people will die from col-

orectal adenocarcinomas among the 150 000 new cases which

will be diagnosed this year. Adjuvant treatment aims at

increasing life expectancy, especially of people at high risk of

recurrence after resection of colon carcinoma Astler-Coller

stage B2 and C [1], or UICC stage II and III [2]. After more

than 30 years of eVorts, the results of recently published large

randomised trials have given important indications on what

adjuvant treatment to administer and whom it will bene®t.

However, there is no single standard treatment, but many

eYcient protocols, and clinicians and patients have to choose

which will be the more appropriate in each case.

The combination of 5-¯uorouracil (5-FU) and levamisole

was the ®rst eYcient adjuvant chemotherapy for colon cancer

Dukes' stage C curatively resected (Table 1). In 1990,

Moertel and colleagues reported a very signi®cant bene®t for

Dukes' C patients receiving a 1 year combination of weekly 5-

FU and biweekly oral levamisole [5]. After that publication,

this combination was considered as the standard adjuvant

treatment for colon cancer [7], but many physicians, espe-

cially in Europe, were not convinced for many reasons:

. The combination of 5-FU and oral levamisole is no

more active than 5-FU alone in metastatic patients, but

is more toxic;

. There is no clear explanation for the mechanism of

action of 5-FU and oral levamisole;

. Oral levamisole has no antitumour activity in rando-

mised trials [6, 8];

. There was no 5-FU alone arm in the INT 0035 trial

and it is possible that the positive results reported by

Moertel and colleagues were to the 5-FU eYcacy alone

and, if the previous adjuvant trials using 5-FU alone

were individually not eVective, this was in part related

to the small number of patients included. A meta-

analysis has demonstrated that there was a signi®cant

bene®t when all these trials using 5-FU were analysed

together [9].

. More active combinations of 5-FU were known at this

time, especially with leucovorin or methotrexate in

metastatic patients [10, 11];

. The survival rate of the control group was abnormally

low (around 40% at 5 years) and the quality of the

`radical' surgery has been questioned by many surgeons

thinking that a better quality of surgical excision very

signi®cantly increase the control group survival rate and

decrease the need for adjuvant chemotherapy; presently

there is an ongoing trial in The Netherlands which aims

to reproduce the INT 0035 trial results.

Because, since 1984 the combination of 5-FU and leucov-

orin has been known to be eVective in metastatic colorectal
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cancer, this combination has been used as adjuvant treatment

for colon cancer stage B2 and C. Four trials have been

reported and all demonstrated a signi®cant survival bene®t,

but only three had an untreated control group (Table 1). The

largest [12] was a pooled trial from the Canadian NCI, an

Italian group (GIVIO) and a French group (FFCD) which

included 1,526 patients who were randomised between a

control group (no additional treatment) and a group receiving

six cycles of a monthly schedule of 5-FU (400 mg/m2/day for

5 days) and leucovorin (200 mg/m2/day); after a median follow-

up of 37 months there was a signi®cant increase in disease free

survival (71% at 3 years versus 62%; P = 0.0001) [12]. The

second was conducted by the Mayo Clinic±NCCTG and has

been prematurely closed, after inclusion of 317 patients, due

to the results published with the 5-FU±levamisole combina-

tion. However, with a median follow-up of 42 months there

was a signi®cant increase in disease free survival at 3 years

(77% versus 64%; P = 0.0001) and a borderline increase in

overall survival (75% versus 71%; P = 0.04) [13]. The third

has been reported by an Italian group [14], and the fourth is

the NSAPB trial C03 which reported the superiority of the

5-FU±leucovorin combination (weekly schedule) over the

MOF protocol for stage B2 and C cancers; in this trial, 1,081

patients were randomised, the disease free survival at 3 years

was 73% versus 64% (P = 0.0004) and the overall survival

was 84% versus 77% (P = 0.003) [15] (Table 2). These

results are concordant and clearly demonstrate the eYcacy of

the 5-FU±leucovorin combination. This combination has

some advantages over the 5-FU±levamisol combination, with

a good tolerance, better compliance and treatment duration

of only 6 months and explains why many physicians adopted

it as adjuvant treatment for resected colon cancers even

before the results of comparative trials comparing 5-FU±

levamisole with 5-FU±ac folinic acid.

The preliminary results of trials comparing 5-FU±levami-

sole with 5-FU±ac folinic acid were reported at the ASCO

meeting in May 1996 and are more or less in favour of the

superiority of the 5-FU±leucovorin combination and of the

marginal role of levamisole (Table 3).

Besides the interest of systemic chemotherapies, eYcacy of

locoregional chemotherapy was emphasised, especially intra-

portal chemotherapy because: (i) during the initial stages of

metastasis most of the malignant cells go through the liver

and reach other sites in the body via the portal circulation; (ii)

the liver is the most frequent site of distant metastases which

are supplied by portal vein blood ¯ow at the onset of their

development. This concept was developed by Taylor and

colleagues [19]. The portal route has been widely used and

four [19±22] of the seven randomised trials [19±26] tested

intraportal postoperative chemotherapy which reported a

signi®cant survival bene®t, and a recent meta-analysis is in

favour of a small but signi®cant decrease in the relative mor-

tality rate of 13% after administration of intraportal chemo-

therapy [28].

Table 1. Trials on adjuvant chemotherapy in colon cancer stage B2 and C (Astler-Coller) using the 5-¯uorouracil (5-FU) + levamisole

(LEV) combination

Study [ref.] Treatment

No. of

patients

Disease free survival

at 5 years (%)

Overall survival at

5 years (%) P-value

Windle and colleagues [3] Control 45 NR 55 0.046

5-FU (oral) 42 NR 45

5-FU + LEV 44 NR 68

NCCTG (Dukes' B and C) [4] Control 135 45 55 < 0.05

LEV 130 59 60

5-FU + LEV 136 59 62 (for Dukes' C)

Intergroup B2 [5] Control 159 77 91 NS

5-FU + LEV 159 84 85

Intergroup C [5, 6] Control 315 47 55

LEV 310 53 64 0.006

5-FU + LEV 304 66 71

NR, not recorded; NS, not signi®cant.

Table 2. Trials on adjuvant chemotherapy in colon cancer stage B2 and C (Astler-Coller) using the 5-¯uorouracil (5-FU) + folinic acid

combination

Study [ref.]

No. of

patients Regimen

Disease free survival

at 3 years (%) P value

Overall survival

at 3 years (%) P value

IMPACT (GIVIO +

NCIC + FFCD) [12]

1,526 Observation 71
< 0.0001

83
0.027

5-FU + folinic acid (monthly) 62 78

NCCTG [13] 317 Observation 77
< 0.0001

75
0.04

5-FU + folinic acid (monthly) 64 71

Italian [14] 239 Observation 74*
< 0.005

79*

5-FU + folinic acid (monthly) 59 65 0.004

NSAPB C 03 [15] 1,081 MOF 73
< 0.0004

84
0.003

5-FU + folinic acid (weekly) 64 77

*At 5 years. Negative results of the largest trial ever reported using portal vein infusion on 12 randomised patients [27] MOF, lomustine,

vincristine, 5-FU.
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Adjuvant intraperitoneal chemotherapy with 5-FU has been

much less studied. Its use seems logical as it can potentially

act on microscopic peritoneal tumour deposits and results in

a high 5-FU level in the portal blood ¯ow [29], which may

also act on liver micrometastases. Only a small randomised

study testing that hypothesis has been reported in patients

at high risk of recurrence, it was unable to demonstrate an

increase in overall survival, but demonstrated a decrease in the

rate of peritoneal carcinomatosis [30]. Its feasibility is now

established and a randomised multicentric trial has been

conducted. This trial compares a control group of patients

receiving no treatment after surgical excision of their colon

cancer with a group receiving a 6-day course of intraperi-

toneal 5-FU initiated 3±4 days after surgery (after passing

gas). More than 200 patients have been entered and the fea-

sibility of that approach demonstrated. However, no data

have yet been published on survival [31]. At this point in

time, there is no demonstration of a survival advantage with

adjuvant intraperitoneal chemotherapy. Nevertheless, this

early locoregional treatment is attractive and warrants further

studies testing its utility combined with systemic adjuvant

treatment [32].

The bene®t of a combination of systemic and locoregional

(portal or intraperitoneal) chemotherapy is presently

unknown. Only a few of the ongoing randomised trials con-

ducted have the aim of determining the respective value of

locoregional and systemic treatment which perhaps acts on

diVerent subsets of tumour cells (Table 4). Two are particu-

larly geared to oVer a reply to such questions: (i) a large

Italian intergroup trial (GOIRC + ACOI) is comparing in a

three-arm study: intraportal chemotherapy during 7 post-

operative days versus systemic 5-FU potentiated by l folinic

acid for 6 months versus a combination of these two treat-

ments; (ii) a large randomised trial (EORTC 40911; FFCD

9204) initiated by the EORTC Gastro Intestinal Tract Group

and the FFCD (Fondation FrancËaise de CanceÂrologie

Digestive), which, after strati®cation of stage B2 and C ade-

nocarcinoma on the location (colon versus rectum), aim to

compare a group receiving a combination of postoperative

locoregional treatment (intraportal or intraperitoneal) and

systemic treatment for 6 months versus a group receiving

systemic treatment alone. In this trial a second parallel ran-

domisation will allow the comparison of two diVerent sys-

temic treatments: 5-FU + levamisole (control arm) versus a

combination of 5-FU + l folinic acid (investigational arm).

Presently there are 1,850 patients entered, this trial is now

closed to entry. This trial will be analysed, by a two-by-two

analysis method, to establish the value of locoregional treatment

associated with a systemic treatment compared with a systemic

treatment alone. For the systemic treatment, the value of 5-FU

combined with l folinic acid compared with the conventional 5-

FU + levamisole combination will be established.

Non-speci®c immunotherapy has been used for many

years without any clear evidence of eYcacy. Bacille Calmette-

GueÂrin (BCG) and its methanol extractil residue (MER)

have been used alone as immunostimulants or combined with

chemotherapy, and they have failed to increase overall survi-

val. Interferon-gamma [33] or polyadenylic±polyuridylic acid

[34] have even demonstrated a deleterious eVect on survival!

Better results have been reported with the use of speci®c

immunotherapy: monoclonal antibody (17-1A; PanorexR),

Table 3. Trials on adjuvant chemotherapy in colon cancer stage B2 and C (Astler-Coller) comparing the 5-¯uorouracil (5-

FU) + levamisole (LEV) combination with the 5-FU + folinic acid combination with or without LEV

Study [ref.]

No. of

patients Protocol

Disease free

survival (%) P value

Overall

survival (%) P value

INT 0089

B2-C [16]

3,759 (1) 5-FU + LEV/12 months
(1) versus (2) NS (1) versus (2) NS

(2) 5-FU + folinic acid (weekly)/8 months
(2) versus (3) NS (2) versus (3) NS

(3) 5-FU + folinic acid (monthly)/6 months
(3) versus (4) NS (3) versus (4) NS

(4) 5-FU + folinic acid (monthly) + LEV/6 months

NCCTG-NCIC

B2-C [17]

915 5-FU + LEV/6 months 64

NS

63

0.035-FU + folinic acid (monthly)/6 months 66 66

5-FU + folinic acid (monthly)/12 months 69 72

5-FU + folinic acid (monthly) + LEV/12 months 70 75

NSAPB C-04

B2-C [18]

2,151 5-FU + LEV/12 months 60
0.06

69
0.05

5-FU-folinic acid (weekly)/12 months 64
NS

74
NS

5-FU + folinic acid + LEV (weekly)/12 months 64 72

NS, not signi®cant.

Table 4. Current adjuvant trials in colon carcinomas

Study Stage Regimen

ECOG 5283 B2 Observation

Autologous vaccine

MAOP 5186A C 5-FU continuous i.v. + LEV

5-FU bolus i.v. + LEV

ECOG 1290 C 5-FU + LEV

Autologous vaccine

AXIS (U.K.) Observation

Intraportal 5-FU + heparin

EORTC 40 911

FFCD 9204

B2-C Locoregional 5-FU + 5-FU i.v. +

LEV and

Locoregional 5-FU + 5-FU i.v. +

l folinic acid

5-FU i.v. + LEV

5-FU i.v. + l folinic acid

Italian Intergroup 5-FU + l folinic acid i.v.

Intraportal 5-FU

5-FU + l folinic acid i.v. +

intraportal 5-FU

ECOG, Eastern Cooperative Oncology Group; FFCD, Fondation

FrancËaise de CanceÂrologie Digestive; MAOP, Mid Atlantic Oncolo-

gic Program; AXIS, adjuvant x-ray and 5-FU infusion study;

EORTC, European Organization for Research and Treatment of

Cancer; 5-FU, 5-¯uorouracil; i.v., intravenous; LEV, levamisole.
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administered ®ve times in the postoperative period gave, in a

small randomised trial, a signi®cant reduction of the relative

risk of death of approximately 30% compared with untreated

controls [35] and this approach has challenged the 5-FU±

levamisole adjuvant treatment and is presently tested against

adjuvant chemotherapy. Tumour vaccines have been tested,

using autologous tumour for adjuvant treatment of colorectal

cancer. Hoover and colleagues reported [36] and updated

[37] a randomised controlled trial using an autologous

tumour mixed with BCG. This vaccine was administered

weekly for 3 consecutive weeks beginning on week 4±5 after

surgery, and included 80 patients with a median follow-up of

68 months. A 75% reduction in the risk of recurrence was

noted in the treated group compared with the control group

(P = 0.016). Because of the low number of patients included,

no conclusion can be drawn regarding overall survival, but

the ECOG is currently conducting two randomised studies

using autologous vaccines, on the basis of these encouraging

results.

The case of Dukes' B patients is controversial. In the

intergroups trial using the 5-FU±levamisole as well as the 5-

FU±folinic acid combination, the results are negative in terms

of overall survival, except for the NSABP which reported an

equivalent bene®t for Dukes' B and C carcinomas [38]. This

lack of eYcacy is probably due to the fact that this stage

mixed patients with very diVerent risk of recurrence. How-

ever, when poor prognostic factors are present [39], for

instance for a young patient operated upon for an occlusive or

perforated colon cancer, it seems acceptable to treat him with

an adjuvant and well tolerated chemotherapy due to his high

risk of recurrence.

CONCLUSION

We can conclude that there is no standard adjuvant chemo-

therapy, but many eVective adjuvant treatments and only

recommendations according to speci®c situations can be made:

1. Administration of an adjuvant chemotherapy is man-

datory for Dukes' C colon cancer using an active pro-

tocol: 5-FU±levamisole for 5-FU±folinic acid. The

choice of the most eYcient, the less toxic and the less

costly protocol is logical.

2. In the future, immunotherapy has to be incorporated

into protocols as do the most eYcient chemotherapy

protocols like LV5FU2 [40], protracted intravenous

perfusion of 5-FU [41] or weekly high-dose 5-FU [42].

3. New eVective drugs which are now available (Tomu-

dex, UFT, CPT11, oxaliplatin, capecitabine, etc.)

have to be tested alone or in combination with 5-FU.

However, it is important to keep in mind that most of

the patients are cured by surgical excision and, thus,

the toxicity of the new protocols has to be very low in

the adjuvant setting.

4. Participation in large prospective randomised trials is

the best way to contribute to the improvement of

therapeutic possibilities.

5. Dukes' B2 patients with high risk of recurrence factors

should be characterised and included in prospective

trials.

6. Better characterisation of patients using molecular

biology thymidylate synthase (TS) expression, P53

mutation) [43, 44] would allow better selection for

adjuvant peri-operative treatment.
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In Europe at least 60 000 patients with resectable colon can-

cer die every year from their disease. Soon after the develop-

ment of 5-¯uorouracil (5-FU) and from the beginning of the

early 1950s, clinical trials have been performed to improve

the cure rate of these patients by the use of adjuvant chemo-

therapy. A recent meta-analysis analysed the results of 12 079

patients treated within 29 prospective randomised trials

reported from 1953 to 1993 with 5-FU-based adjuvant

chemotherapy. Despite the large heterogeneity in terms of

patient selection, prognostic factors, as well as schedule and

dose of chemotherapy, a small but signi®cant survival bene®t

was detected with an odds ratio of 0.81 (95% con®dence

interval (CI) 0.69±0.94), which implies an increase of 5% in

survival with chemotherapy [1]. The more recent studies

performed according to proper methodology and active

chemotherapy (either 5-FU plus levamisol or 5-FU plus folinic

acid) have unanimously proven that adjuvant chemotherapy

is eVective and increases the 5-year survival rate by 10±15%.
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