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Summary. The combination of mitomycin C, meth-
yl-CCNU and 5-fluorouracil produced no objective
tumor regressions in 25 evaluable patients with
metastatic  colorectal carcinoma. Patients who
achieved stable disease survived significantly longer
than patients who had progressive disease. This
difference appeared to be more probably related to
pre-treatment characteristics of the patients than
caused by treatment. Serial CEA determinations
revealed a parallel relationship with tumor behavior in
17 of 19 patients.

Introduction

When used as single agents, mitomycin C, meth-
yl-CCNU, and 5-fluorouracil produce 15%—20%
response rates in advanced colorectal cancer [10].
The present study was designed to test the effec-
tiveness and toxicity of a combination of these drugs
in the treatment of metastatic colorectal cancer. The
doses and scheduling of the drugs were based on the
reports of Grillo-Lopez et al. [7] and of MacDonald
et al. [9].

Studying the relationship between serial serum
carcinoembryonic antigen (CEA) determinations and
tumor response to chemotherapy was another objec-
tive of this study.

Materials and Methods

Biopsy-proven, measurable metastatic colorectal carcinoma was
required for entry into this study. Patients who had received prior
chemotherapy, who were ECOG performance status 4, or who
were older than 70 years were excluded. Prior radiation therapy did
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not exclude patients providing there were measurable lesions
outside of the irradiated field and patients had recovered from the
effects of radiation. Additional eligibility requirements included:
BUN less than 25 mg/dl, serum creatinine less than 1.5 mg/dl,
bilirubin less than 1.5 mg/dl, leukocyte count greater than
4,000/mm?, and platelet count greater than 150,000/mm>

The treatment schedule was: mitomycin C, 5 mg/m® IV and
methyl-CCNU, 50 mg/m? PO on day 1, repeated every 6 weeks;
and S5-fluorouracil 500 mg/m? IV on days 8, 15, 22, and 29 of a
42-day cycle. CBC and platelet counts were obtained weekly. Dose
modifications were based on nadir counts with a 25% reduction for
a leukocyte nadir below 2,000/mm’® or platelet nadir below
75,000/mm?* and on day-of-treatment counts with a 50% reduction
for leukocyte count between 3,000 and 4,000/mm? or platelet count
between 75,000 and 100,000/mm’>.

Complete remission (CR) was defined as the complete
disappearance of all pre-existing, measurable lesions with no new
lesions appearing. Partial remission (PR) was defined as a 50%
reduction of the sum of the products of the largest diameter and its
perpendicular for each measurable lesion. Stable disease was
defined as less than 50% reduction or less than 25% increase in the
measurable lesions, lasting for at least 12 weeks. Progression was
defined as a greater than 25% increase in the sum of the products of
the diameters of the measurable lesions or the appearance of a new
lesion. Excluding patients with obvious tumor progression as
defined above, a patient must have received two courses of
treatment (12 weeks) to be considered fully evaluable.

Results

Thirty patients entered this trial. Twenty-five patients
were evaluable for tumor response and 26 were
evaluable for toxicity. The five patients who were
unevaluable for tumor response included: a patient
who did not have measurable disease, a patient who
had no tumor measurements recorded after starting
therapy, a patient who did not return after receiving
the first dose of mitomycin C and methyl-CCNU, a
patient who expired 3 days after receiving the first
dose of mitomycin C and methyl-CCNU from causes
not apparently related to tumor or treatment, and
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one patient who expired from septicemia during the
first course of treatment.

No complete or partial responses were observed.
Stable disease as defined above was observed in 12
patients, and disease progression occurred in 13
patients. Median survival from start of mitomycin C,
methyl-CCNU, and 5-fluorouracil was 12 months for
patients classified as having stable disecase and 6
months for patients with progressive disease. Accord-
ing to Student’s f-test, the survival differences are
significant at the P 0.01 level. The Cclinical
characteristics of these two groups of patients are
compared in Table 1. There are no important
differences in the median ages or in the incidence of
liver metastases. Worse performance status, a shorter
interval from time of initial diagnosis to the time of
diagnosis of metastases, and a lower median serum
albumin level are observed in the patients with
progressive disease.

Twenty-six patients who received 1—12 courses of
treatment are evaluable for toxicity. The median
pumber of treatment courses was three. Types and
frequencies of the various toxicities are listed in Table
2. The median leukocyte count nadir was 3,700/mm?>.
The lowest leukocyte count was 400/mm>. This
occurred during the frist treatment cycle, and the
patient expired from septicemia. The median platelet

Table 1. Comparison of pre-treatment characteristics of patients
with progressive disease versus patients with stable disease
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count nadir was 97,000/mm?® and the lowest platelet
count was 31,000/mm>. There were no episodes of
hemorrhage secondary to thrombocytopenia.

Dose modifications were based on nadir counts
and day-of-treatment counts as described previously.
Seventeen of 26 patients required dose reductions
because of hematologic toxicity.

Serum CEA determinations were done at the
start of chemotherapy in 28 patients. In our labo-
ratory, CEA values less than 2.5 ng/mg are consi-
dered normal. The initial CEA determination was
less than 2.5 ng/ml in three patients, greater than 2.5
but less than 10 ng/ml in seven patients, greater than
10 but less than 100 ng/ml in four patients, and greater
than 100 ng/ml in 14 patients.

Repeat CEA determinations were done during or
at the completion of treatment in 19 patients. In this
group of patients the mean number of CEA deter-
minations per patient was 2.9, with a range of
2-5.

There was a parallel relationship between serial
CEA levels and clinical assessment of tumor response
in 17 of 19 patients. In 15 patients repeat CEA
determinations were done shortly before or at the
time of tumor progression, and in 13 of these patients
the value increased. The rise in CEA was found 6—50
weeks after the initial CEA determination, with a
mean of 18 weeks. The smallest increases in CEA
were 26% (730—920 ng/ml) and 25% (700—879
ng/ml). In 11 patients repeat CEA levels at the time
of tumor progression ranged from 300% to 1,000%
higher than the initial CEA, with a median increase in

Progressive Stable CEA of 440%. In three patients who had initial CEA
discase disease levels less than 3 ng/ml, a 4- to 8-fold increase
W=13) W=12) occurred at the time of tumor progression. The CEA
Median age 60 years 58 years decreased from 360 to 280 ng/ml in one patient, and
Performance status (2—3) 6 patients 1 patient during the same time interval her abdominal CT scan
Liver metastases 10 patients 9 patients revealed an approximately 25% decrease in an
Median disease-free interval 7 months 14 months intra-abdominal mass. CEA determinations re-
Median serum albumin 3.9 gm/dl 4.4 gm/dl . . : : :
mained stable in three patients while their tumors
Table 2. Grade of toxicity: ECOG criteria®
Type of Toxicity 0 1 2 3 4 (Total
(None) (Mild) (Moderate) (Severe) (Life- toxicity)
threatening)
LeukopentaP = 4,500 3,000—4,499 2,000-2,999 1,000~1,999 < 1,000
WB/mm? (6) an (2) ) 1) (20)
Thrombocytopenia® = 130,000 90,000—129,999 50,000—89,999  25,000—49,999 < 25,000
platelets/mm? (8) W) (8) 3) 0) 18)
Nausea and vomiting @ (18) 4) (0) - (22)
Mucositis (25) 0) 1) (0) - (1)

2 All patients had nadir counts
b Numbers in parentheses represent number of patients
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remained clinically stable. One patient had tumor
progression without change in serum CEA level.
Another patient had tumor progression with a
decrease in serum CEA level which occurred during
the 4 weeks before the patient expired.

Mean and median pre-treatment serum albumin
levels were both 3.9 gm/dl in 13 patients whose tumor
responses were classified as progression, while they
were 4.4 gm/dl in 12 patients whose tumor responses
were classified as stable. According to Student’s
t-test, the difference in albumin levels is statistically
significant at the P = 0.05 level.

Thirteen patients had pre-treatment serum albu-
min levels < 3.9 gm/dl. Their median survival time
was 6 months. Twelve patients had pre-treatment
albumin levels = 4.0 gm/dl. Their median survival
duration was 12 months. The differences in survival
are statistically significant at the P = 0.02 level.

Discussion

This regimen of mitomycin C, methyl-CCNU, and
S-fluorouracil resulted in mild to moderate hemato-
logic toxicity without producing objective tumor
regressions. Although survival was longer in patients
who achieved stable disease, this was probably
attributable to inherent differences in the patient
populations rather than to activity of the drugs.
Comparison of pre-treatment characteristics of
patients whose tumor response was classified as stable
disease with patients whose response was classified as
tumor progression (Table 1) shows better perfor-
mance status, longer disease-free intervals, and
higher serum albumin levels in patients with stable
disease. This suggests that the longer survival was
attributable to better general condition, more indo-
lent tumors, and better nutritional status rather than
to the effects of treatment.

Following initial reports of improved response
rates in metastatic colorectal carcinoma with meth-
yl-CCNU plus 3-fluorouracil regimens [2, 5, 9, 11],
subsequent trials have shown no advantage from
combining these drugs [4, 8]. Greco et al. [6] have
observed two partial responses in 19 patients when
mitomycin C was combined with methyl-CCNU,
vincristine, and 5-FU. The doses employed in their
study were larger than in ours. Similarly Berenzweig
et al. [3] combined four active drugs and observed
one partial response and significant toxicity in 21
patients with metastatic colorectal carcinoma.

These results [3, 4, 8] along with our own data
suggest that reduction of the doses and combination

of active drugs which are currently available does not
produce significant benefit in metastatic colorectal
carcinoma.

Shani et al. [12] have defined a significant change
in serum CEA as a 50% difference when the initial
CEA is between 5 and 10 ng/ml and as a 25%
difference when the initial CEA is greater than 10
ng/ml. Using these criteria to evaluate the relation-
ship between serial CEA determinations and re-
sponse of advanced colorectal cancer to chemother-
apy, they observed increasing CEA levels in 10 of 17
patients who had progressive disease. Applying
similar criteria to patients with colorectal carcinoma

‘who were being treated with chemotherapy, Al-Sar-

raf et al. [1] found rising CEA levels in 14 of 21
patients with tumor progression. There is similar
correlation in our trial, where 13 of 15 patients with
progressing tumor had a rise in CEA level which was
significant according to the criteria of both of these
reports [1, 12]. The median increase in CEA in our
patients was 4.4 times the initial CEA level. Inter-
estingly, in three patients who had initial CEA levels
less than 3 ng/ml there was a 4- to 8-fold increase in
CEA when tumor progression was noted. These
results suggest that following serial CEA levels in
patients with colorectal carcinoma who are receiving
chemotherapy provides additional documentation of
tumor progression. Since no significant tumor regres-
sions were observed in our patients, no data
concerning CEA changes during tumor regression
were obtained.

When patients classified as having stable disease
were compared with patients classified as having
progressing disease, statistically significant differ-
ences in survival and in mean pre-treatment serum
albumin levels were observed. In addition, when
survival durations in patients with initial serum
albumin = 3.9 gm/d! and in patients with serum
albumin = 4.0 gm/dl were compared the survival
differences were statistically significant regardless of
tumor response. These observations indicate that the
pre-treatment serum albumin level may be an
important prognostic indicator in patients with meta-
static colorectal carcinoma, and they emphasize the
requirement for careful examination of pre-treatment
characteristics and careful pre-treatment stratifica-
tion in randomized trials.

Acknowledgements. This study was conducted by the Eastern
Cooperative Oncology Group (Paul P. Carbone, MD, Chairman;
CA 21115) and supported by Public Health Service Grants from
the NCI, National Institutes of Health, and the Department of
Health, Education, and Welfare.

We wish to thank Mrs Fula Beckum for typing this
manuscript.



42

P.D. Bonomi et al.: Mitomycin C, Methyl-CCNU and 5-FU for Metastatic Colorectal Carcinoma

References

. Al-Sarraf MA, Baker L, Talley RW, Kithier K, Vaitkevicius V

(1979) The value of serial carcinoembryonic antigen in
predicting- response rate and survival of patients with gas-
trointestinal cancer treated with chemotherapy. Cancer
44:1222-1225

. Baker LH, Talley RW, Matter R, Lehane DE, Ruffner BW,

Jones SE, Morrison FS, Stephens RL, Gehan EA, Vaitke-
victus VK (1976) Phase III comparison of the treatment of
advanced gastrointestinal cancer with bolus weekly 5-FU
versus methyl-CCNU plus bolus weekly 5-FU versus meth-
yl-CCNU plus bolus weekly 5-FU. Cancer 38:1-7

. Berenzweig M, Qazi R, Vogl SE (1979) Triazinate, ICRF-159,

5-fluorouracil, methyl-CCNU, in the combination chemother-
apy of advanced colorectal Cancer. Proc AACR/ASCO
20:398

. Engstrom P, MacIntyre J, Douglas J Jr, Carbone P (1978)

Combination chemotherapy of advanced bowel cancer. Proc
AACR/ASCO 19:384

. Falkson G, Falkson HC (1976) Fluorouracil, methyl-CCNU,

and vincristine in cancer of colon. Cancer 38: 1468—1470

. Greco FA, Richardson RL, Schulman SF, Oldham RK (1978)

Combination of constant infusion 35-fluorouracil, meth-
yl-CCNU, mitomycin C, and vincristine in advanced colorectal
carcinoma. Cancer Treat Rep 62: 1407—1408

7.

10.

11.

12.

Grillo-Lopez AlJ, Velez Garcia E, Suau LI, Rivera CR,
Maldonado M (1977) Toxicity study of 5-fluorouracil, meth-
yl-CCNU, and mitomycin C in combination. Proc.
AACR/ASCO 18:331

. Lokich JJ, Skarin AT, Mayer RJ, Frei E III Lack of

effectiveness of combined 5-fluorouracil and methyl-CCNU
therapy in  advanced colorectal cancer.  Cancer
40:2792-2796

. MacDonald JS, Kisner DF, Smythe T, Wooley PV, Smith L Jr,

Schein PS (1977) 5-Fluorouracil, methyl-CCNU and vincris-
tine in the treatment of advanced colorectal cancer. Phase IT
study utilizing weekly 5-FU. Cancer Treat Rep
60:1597—-1600

Moertel CG (1976) Clinical management of gastrointestinal
cancer. Cancer 36:675—-682

Moertel CG, Schutt AJ, Hahn RG, Reitemeier RJ (1975)
Therapy of advanced colorectal carcinoma with a combination
of 5-fluorouracil, methyl-1,3,-cis-(2-chlorethyl)-1-nitrosourea,
and vincristine. J Natl Cancer Inst 54:69-71

Shani A, O’Connell MJ, Moertel CG, Schutt AJ, Silvers A,
Go VLW (1978) Serial plasma carcinoembryonic antigen
measurements in the management of metastatic colorectal
carcinoma. Ann Intern Med 88: 627630

Received February 22/Accepted May 15, 1980



