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Background and Objectives: The present study compared the effects of
sequential methotrexate and fluorouracil followed by leucovorin rescue
(MFL), as an adjuvant chemotherapy versus a combination of tegafur
(UFT) and mitomycin C (MMC), on patient survival and recurrence after
surgery for colorectal carcinoma.

Methods: Between January 1990 and December 1995, a total of 46 pa-
tients with advanced colorectal cancer were treated postsurgically by ad-
juvant chemotherapy using MFL or UFT-MMC. Surgical treatment was
performed according to standardized procedures for radical resection of
colorectal cancer. The patients were stratified into two groups after sur-
gery. The MFL regimen consisted of MTX (100 mgjnand 5-FU (600
mg/n?) at hour 24, followed by leucovorin rescue. The UFT-MMC regi-
men consisted of MMC (12 mg/hintraoperatively and MMC (6 mg/&h

ever other week after surgery for 2 months and oral UFT (375 figay),

a combination of tegafur and uracil in a molar ratio of 1:4, was continued
for 3 years or longer depending on the patients tolerance.

Results: The overall survival rates after surgery was significanfly<(
0.05) higher in the MFL than the UFT-MMC group. Recurrence rates were
significantly lower in the MFL than the UFT-MMC Group, especially for
liver recurrence. Disease-free survival was significarfly(0.05) higher

in the MFL than the UFT-MMC group.

Conclusions: The present results demonstrated the superiority of MFL
therapy for improving postsurgical survival in patients with advanced
colorectal cancer, in particular for those patients with a high risk of re-
currence following potential curative resection.
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INTRODUCTION chemotherapy. Even though 5-fluorouracil (5-FU) is still
. cqnsidered one of the most active drugs, a recent meta-
Carcinoma recurrence and metachronous metastagls, v sis showed that overall response rates to 5-FU were
are occasionally experienced in patients with advancegl;o, \ith a median survival of only 11 months [3,4].
colorectal carcinoma even after macroscopical curative bresent, tegafur (1-(2-tetrahydrofuryl)-5-f|uo’ro-

resection of the original lesion due to the presence Qfy ) or UFT, a combination of uracil and tegafur in a
residual occult disease and distant micrometastasis [1,
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molar ratio of 1:4, are often used for adjuvant chemd-ABLE I. Histologic Staging According to General Rules for

therapy after surgery for colorectal carcinoma [5,6]. Alinical and Pathological Studies on Cancer of the Colon,
combination of the intravenous administration of mitoRecum: and Anus in Japan

mycin C (MMC) and these oral fluorouracil derivatives Factor
also is widely used postsurgically [7,8]. However, the Liver or
combination of MMC and these oral agents has yet to be Depth of  Lymph node Peritoneal  distant
proved more effective than the oral agents alone [9]. Stage  invasior metastasis dissemination metastasis
Recently, sequentl_al methotrexate (MTX) and 5-FU m, sm, pm ne) = =
followed by leucovorin (LV) rescue (MFL) have been, ss, se, al* a2* n(-) “) “)
used to overcome the resistance of cancer cells to 5-Fld  si, ai ni(+) ) )
alone. Synergistic antitumor activity of MFL has beeflb  si, ai n2(+), n3(+) ) )
observed, first in experimental tumors [10], then in hd¥Y___ st ai na(+) S )

man cancer of the breast, stomach, and colon [11]. Faf mucosa; sm: submucosa; pm: muscularis propria; ss: subserosa; s:

ther, MFL has proved to be superior to 5-FU alone or srosa; se: serosa exposed; si: serosa (infiltrating adjacent organs); al

combination of 5-FU and LV in treatment of gastroinfSite without serosa): beyond muscularis propria, but does not pen-
. . o, . etrate deeper; a2 (site without serosa): beyond muscularis propria in-

testinal cancer in C“nlca_l trials [12,13]. Few reportsI’iltra’ting deeper but does not infiltrate adjacent organs; ai: infiltrating

hoyvever, have been published on the effects of MFL fgajacem organs.

adjuvant therapy after surgery for advanced colorectal

cancer. In the present study, the clinical appraisal OfMFrléferred to as n4. Colorectal resection based on lymph

was superior to that of UFT, as evaluated by comparlr}%de dissection was classified as follows: RO, colorectal

disease-free interval, patient survival, and objective re- o . 3
sponses resection including the incomplete removal of the group

1 lymph nodes; R1, colorectal resection including the
MATERIALS AND METHODS complete resection of only the group 1 lymph nodes; R2,

Between January 1990 and December 1995, surgi{::#lloreaal resection including the complete resection_of
resection of primary lesions was performed in a total of el g(;_oup ; and 2 Ilymph nod(_as, Rf3,hcolorectal resect(ljon
85 patients with advanced colorectal carcinoma clasgic Ing the complete resection of the group 1, 2, and 3
fied as stage 2 or greater. Forty-six of the 85 patien?émph nodes.

Were_treated with MF!_ or UFT—MMC_: and were eligible Chemotherapy

for this study. The patients were basically allocated to the . ]

two treatment groups every two to one cases alternatively! he MFL regimen consisted of MTX (100 mgfjras

to make the patient characteristics as homogeneous@8sintravenous (IV) injection, followed by 5-FU (600
possible. A rare patient with impression of more sevef8d/n¥) IV infusion at hour 24. Leucovorin rescue was
macroscopic disease at the time of surgery was allocag@yen at hour 30, with a 15 mg IV injection followed by

to Group B, since this study was performed in open lab&€ven oral _doses of leucovorin, 15 mg every 6 hours. The
unrandomized fashion. However, the two treatmeffSage adjustments were made according to hematologi-
groups were homogeneous and well balanced in clinic@ toxicity. The treatment was started 14-21 days after
and pathological characteristics (see Table Il). The oth@{rgery and repeated every 14 days for 8 courses and
39 patients were mostly stage 2 without lymph nod@Psequently every 3—4 weeks. The treatment was not to
metastasis and treated with other protocols using tegaf@® terminated before the fourth course unless severe ad-
carmofur (1-hexylcarbamoyl-5-fluorouracil), or oralVerse effects occurred. After eight courses of treatment,
5-FU. therapy was continued for as long as it was considered to

be of palliative value. The treatment was maintained
Surgery even when the disease recurred, unless otherwise indi-

Surgical treatment was performed by the same s@ted. The UFT-MMC regimen consisted of MMC (12
geons according to standardized procedures of radig@/n?) IV intraoperatively, followed by MMC (6 mg/
resection for colorectal cancer. The pathologic diagnodi¥) IV every other week after surgery for 2 months. Oral
and classification were evaluated according to the GedET (375 mg/nt/day) was continued for 3 years or as
eral Rules for Clinical and Pathological Studies on Cafng as the patients could tolerate.
cer of the Colon, Rectum, and Anus in Japan (Table I)
[14]. For the diagnosis of S2, definite serosal invasion
was required, whereas for S3, invasion to contiguousAll patients were re-evaluated every 2 weeks with a
structures was evident. Lymph nodes in groups 1, 2, aptysical examination, and their complete blood chemis-
3 are referred to as nl, n2, and n3, respectively, atrgt was checked every 4 weeks. Tumor markers such as
distant lymph nodes located beyond group 3 (n3) acarcinoembryonic antigen (CEA) and carcinogenic anti-

Evaluation
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gen (CA)_19_9 were measured before and after surgempBLE Il Clinicopathologic Characteristics of Patients With
and every 2—3 months. Image diagnostic assessment,Galorectal Cancer*

cluding computed tomography, ultrasonography, and/or Group &  Group B
magnetic resonance imaging, were carried out every 3v&iables (n=30) (n=16) P values
months to detect the recurrence of lesions. Age 656+19 665+18 NS
Gender
Toxicity Male 17 12 NS
Female 13 4
The evaluation of adverse effects followed the Worldocation of tumor
Health Organization (WHO) guidelines [15]. The records Ascending 8 5 NS
of all patients having grades 2—4 toxicity were evaluated, Transverse > 2
Descending 2 1
.. Sigmoid 4 4
Statistics Rectum 11 4
Differences between means were tested with the Stsutﬁge (histologic) 10 6 NS
dent’'st-test, and differences between proportions werell 14 4
tested with the Chi-square test or Fischer's exact testlV 6 6
Survival curves were calculated using the Kaplan-Meiéfstologic findings
method, and differences were evaluated with the COX_\I\//IVC?ge(:I;er giff ;4 fz NS
Mantel test.P values from one-tailed test < 0.05 were pqqyiy diff 2 1
considered statistically significant. Histologic depth of invasion
sm, pm, 4 2 NS
RESULTS ss, se, al, a2 21 12
si, ai 5 2
Clinicopathological details of the 46 eligible cases dfymph node involvement
colon cancer or rectal cancer are summarized in Table 1" 1§ 2 NS
Thirty patients were treated with UFT-MMC (Group A) n2 n3 10 3
and 16 patients were treated with MFL (Group B). CorBperation performed
cerning the prognostic factors of colorectal cancer, noRight hemicolectomy 13 7 NS
significant difference was obtained between the groupsLeft hemicolectomy 3 L
In Group A, the patients received 186+25 (meaniSEM)Qﬂzgogpf;igfn 14? 26
g of UFT and 39+4 mg of MMC, and in Group B, all thecyrapility
patients received four or more treatment courses with arcurative 26 13 NS
average of nine courses and were thus evaluable for obNoncurative 4 3
Jective response. *Values are expressed as mean + SEM.

The patients’ survival rates, calculated by the Kaplampif: differentiated; sm: submucosa; pm: muscularis propria; s: se-
Meier method, 1, 3, and 5 years after surgery weresa; ss: subserosa; se: serosa exposed; al: beyond muscularis propria,
89.8%, 54.5%, and 48.5%, respectively, in Group A, artiyt does not penetrate deeper; a2: beyond muscularis propria infiltrat-

0 0 0 : : -ing deeper, but does not infiltrate adjacent organs; si: serosa (infiltrat-
100%, 84'6/0’ a,nd 84'6/0’ respectively, in Group B (F.Ig:‘ig adjacent organs); ai: infiltrating adjacent organs.
1). The patients’ survival rates after surgery were signifiyrr_mcc = tegafur plus mitomycin-C.
cantly (P < 0.05) higher in Group B than in Group A. ThesMFL = sequential methotrexate plus fluorouracil followed by leu-
median survival duration for Group A was 28.0 monthivorin rescue. _
and for Group B was 31.4 months. The disease-free s = no significant difference.

vival rates 1, 3, and 5 years after surgery were 63.2%,

40-52@ and 40-5({;" respectively, in Group A, and 85.7%yicities were grade Il according to WHO criteria (Table
68.2%, and 68.2%, respectively, in Group B. Diseasgy) | eukocytopenia and gastrointestinal symptoms such
free survival was significantly< 0.05) higher in Group 45 naysea, vomitting, and diarrhea were observed. Nau-
B than in Group A (Fig. 2). _ sea was frequent in the MFL group, whereas liver dys-
The patterns and sites of recurrence are summarizeqifiction was frequent in the UFT-MMC group. There

Table !ll. There_were a total of 21 incidences of reCUlyas no significant difference in the incidence of drug
rence in 17 patients of Group A and a total of 4 incCizgyicities between the groups.

dences in 4 patients of Group B. Recurrence rates were
significantly decreased in Group B compared to Group DISCUSSION
A, especially liver recurrence.
Drug toxicities, including hematological and gastroin- Following curative resection of colorectal carcinoma,
testinal toxicities, occurred in both groups. Most of thearious types of recurrence have been observed during
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TABLE IV. Drug Toxicities in Colorectal Cancer Patients on
L e . Two Adjuvant Chemotherapeutic Regimens
F | L, MTX-SFU Toxicity Group A GroupB P
g E (Grade Il or greatef) (n = 30) (n = 16) value
© M1,
> 50 b li ............ T B — Hematologic
> i UFT-MMC i Hemoglobin (<9.5g/dL) 1 0
s White blood cells (<3,000/uL) 5 (2) 4
* i teeeel Platelets (<75,000/uL) 4 (1) 1
| Gastrointestinal
o . . . . \ . Nausea, vomiting 1 3
1 2 3 4 5 6 Liver dysfunction 3 1
Years Diarrhea 0 1
Renal (blood urea nitrogen
Fig. 1. Patient survival rates, calculated by the Kaplan-Meier >40 mg/dL) 1 0
method, after surgery were significantly € 0.05 by the Cox-Mantel Total (incidences/cases) 15/11 10/7
test) higher in the MFL than the UFT-MMC group. Total (cases) 11/30 cases 7/16 cases NS
aSeveral cases had plural patterns of toxicities. Toxicity grade Il is in
parentheses.
—_ PUFT-MCC = tegafur plus mitomycin-C.
) °MFL = sequential methotrexate plus fluorouracil followed by leu-
- ! T | kovorin rescue.
> . "y MTX-SFU NS = no significant difference.
> 50— [ . “;.-..
2] B vanced disease, few of the standardized protocols have
1 successfully controlled the residual disease.
1 et For decades, the agent most widely used in the treat-
. ' ' . . . ment of colorectal cancer has been the antimetabolite
0 1 2 3 4 s 6 5-FU. This fluoridated pyrimidine has been available for
Years >30 years; yet to-date, no other single agent has proven

to be more effective [17]. In patients after radical colo-

Fig. 2. Disease-free survival rates after surgery, calculated by t -
Kaplan-Meier method, were significantli? &€ 0.05 by the Cox-Mantel P&:tal resection, tegafur-MMC or UFT-MMC often has

test) higher in the MFL than the UFT-MMC group. been used for adjuvant chemotherapy [18]. Also in our

institute, many patients have been managed with UFT-
TABLE IIl. Recurrence Site and Rate in Patients With MMC after surgery for advanced colorectal carcinoma.
Colorectal Cancer* Many clinical studies have been conducted to evaluate

their efficacy [6—8]. Significant improvement in the dis-

Group A2 Group P’ . . .
’ P ease-free interval and/or patient survival after surgery

Recurrence pattern (n = 30) (n = 16) P value A - -

, was sometimes observed with these oral fluoridated py-
E‘\elgtrone”m 73 11 rimidine derivatives [6]. However, most studies did not
Lymph node 2 0 succeed in proving significant differences in these values
Bone 3 0 for different regimens [7,8]. Moreover, carcinoma recur-
Pelvic organs 6 2 rence and metachronous metastasis are occasionally ex-
Total (incidences/cases) 21/17 4/4 perienced even during adjuvant chemotherapy, in par-
Total (cases) 17130 416 P =004 icular, liver metastasis and pelvic recurrence were not
*Several cases developed plural sites of recurrence. prevented [9,18]. This may have resulted from the drug
*UFT-MCC = tegafur plus mitomycin-C. delivery route since they were administered orally. In a

bMFL. = sequential methotrexate plus fluorouracil followed by 'e“'study measuring the serum level of 5-FU in patients with
kovorin rescue. L. .
oral tegafur or UFT, minimal serum levels were main-
tained in 75% of the patients, even with regular admin-
long-term follow-up due to the presence of residual odstration according to the prescription [19].
cult disease and distant micrometastasis, although the&Recently, in patients with advanced primary colorectal
recurrence has been suppressed in some cases [1,2tafcinoma without surgical intervention, MFL chemo-
variety of adjuvant therapies to improve the disease-frégerapy has proved to be effective [13]. Meta-analysis of
interval and survival have been developed and tried iandomized trial testing of sequential MFL versus 5-FU
these patients [12,16]. However, the majority of theralone showed a statistically significant benefit in contrast
have failed to show any significant advantage. Furtheie the lack of benefit reported in a meta-analysis com-
more, for patients after noncurrative resection of agharing 5-FU alone with 5FU/LV [20,21]. Consequently



in surgically treating patients, MFL may be expected to
kill the residual carcinoma cells and prevent the recur-
rence of carcinoma more effectively than previous adjus
vant chemotherapy. Although the optimal combination of
MTX, 5-FU, and LV still remains to be elucidated, recent
studies indicated that a long-time interval between MTX6.
and 5-FU, as used in our regimen, results in higher re-
sponse rates for colorectal carcinoma [22-24]. Using
short-time intervals, no benefit of sequential treatment
has been found [25-27]. A clinical review indicated an
interval of 24 hours was most effective for colorectal,
carcinoma [12]. In this study, therefore, 5-FU was ad-
ministered 24 hours after MTX. Furthermore, a 24-hour
interval proved convenient for patients when MFLg
therapy was continued on an outpatient basis.

This study clearly demonstrates that a combination of
cytostatics based on MFL is superior to UFT-MMC for
adjuvant chemotherapy in postsurgical colorectal carci.
noma. This superiority was shown by the decreased re-
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of fluorouracil by leucovorin in patients with advanced colorectal
cancer: Evidence in terms of response rate. J Clin Oncol 1992;
10:896-903.

Advanced Colorectal Cancer Meta-analysis Project: Meta-analysis
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because the number of treatment courses was relativgéy
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fore, MFL can be continued on an outpatient basis. ;.
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