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Phase II Study of 5Fluorouracil plus Leucovorin 
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and Interferon alpha 2b in Advanced Colorectal 
Cancer 

A. Sobrero, M.T. Nobile, A. Guglielmi, A. Mori, C. Aschele, E. Bolli, L. Tixi, 
L. Gallo, G.C. Parodi, P. Bruzzi, F. Brema and R. Rosso 

15 untreated patients with advanced measurable colorectal cancer along with other 29 patients in progression 
after failing first line chemotherapy with fluoropyrimidines received 5fluorouracil (SFU) 500 mg/m* given as a 
weekly bolus at mid-infusion of leucovorin (LV), 500 mg/m* administered intravenously over 2 h and interferon 
alpha 2,, (IFN) 3 x lo6 U given intramuscularly every other day. All patients had their previous chemotherapy at 
least 4 weeks prior to SFU-LV-IFN. 5 patients discontinued the three drug regimen due to toxicity (intense 
weakness, fever and influenza-like symptoms in 4 patients; diarrhoea in 1 patient) however no grade IV toxicity 
was observed. IFN administration was reduced to twice/weekly in 5 patients due to influenza-like symptoms. 1 
complete response and 5 partial responses were observed (13.6% response rate); the complete response was 
obtained in a patient resistant to SFU: the response rate was only twice as much in untreated patients (3/15 
patients, 20%) compared with that in patients previously treated with fluoropyrimidines (3/29 patients, 10.3%). 
Therefore, modulation of SFU with LV plus IFN at the doses and schedules employed in this study may rarely 
overcome clinical resistance to the fluoropyrimidine and the addition of IFN does not appear to enhance the 
activity of 5FU plus LV. 
EurJ Cancer, Vol. 28A, No. 415, pp. 850-852,1992. 

INTRODUCTION recent large phase III study [ 11. Several randomised comparisons 
THE LACK of active agents against colorectal cancer has long demonstrated that biochemical modulation with either high dose 
drawn the attention to the possibility of enhancing the efficacy leucovorin (LV) [2-71 or methotrexate [8] produces higher 
of Muorouracil (SFU) that remains the only marginally active response rates than those obtained with SFU alone. In addition, 
drug available against this disease. Continuous infusion appears the combination of the fluoropyrimidine with immunomodula- 
more active than the standard 5 days a month schedule, although tory agents such as levamisol [9, lo] and interferon [l l] are 
efficacy was comparable for the 2 administration schedules in a particularly interesting. The former combination has produced 
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such remarkable results in the adjuvant setting to be rec- 
ommended as the standard regimen for patients with resected 

Duke’s C colon carcinoma [ 121. 5FU plus Interferon alpha 2b 
(IFN) is a newly tested combination producing an impressive 
76% response rate in one study on patients with advanced 
untreated colorectal cancer [ 111. Different groups have tried to 

duplicate these data, but, although very preliminary, their 
results do not appear to support the initial findings [ 13, 141. 
Toxicity was considerable in all studies. The original regimen is 
in fact very intensive, with high doses of IFN and a loading 
course of 5FU followed by high weekly doses of the fluoropyrim- 
idine (750 mg/m’). 

We have designed a less toxic regimen that incorporates IFN 
at low dose in the combination 5FU plus LV and tested it as 
lirst and second line treatment in 44 patients with metastatic 

colorectal cancer. 

PATIENTS AND METHODS 
500 mgim’ of 5FU were administered as an intravenous bolus 

1 h after the beginning of a 2 h infusion of 500 mgim’ of LV 
diluted in 250 ml of normal saline every week. This protocol is 
a modification of the original RPM1 schedule [3] in that (a) no 2 
week rest period is planned after the first 6 weeks of treatment 
and (b) the dose of 5FU is 500 instead of 600 mgim’. This 
treatment plan was chosen on the basis of our previous experi- 
ence on 73 patients treated according to the original RPM1 
schedule within a randomised phase III comparison of 5FU vs. 
5FU plus LV [7]. Our data showed that the actually delivered 
5FU dose intensity, when combined with LV, was 

480 mg/m2/week as confirmed by other authors [ 151. The dose 
of IFN was chosen empirically to be a total of 3 x 10h units 
given intramuscularly every other day, beginning the first day 
of 5FU plus LV administration. Treatment was continued until 

evidence of progression or, in case of complete response (CR), 
for a minimum of 2 months from establishing the CR state. No 
dose reduction was planned for LV. In case of cytopenia, 
diarrhoea or stomatitis, WHO grade II or greater, treatment 
was withheld until complete recovery and white blood cells 
(WBC) > 3000/$ and platelets > 100 0OO/l.~l. 

Partial response (PR) required a 50% reduction in the sum of 
the products of the maximum perpendicular tumour diameters 
lasting at least 8 weeks. No new areas of malignant disease 
should have appeared during the period of tumour regression. 

Complete response required total disappearance of all tumours 
initially observed. Stable disease was defined as less than 50% 
reduction or less than 25% increase in the sum of the products 
of maximum perpendicular tumour diameters with no new 
lesions appearing during at least 2 months of treatment. 

The studies on untreated and pretreated patients, were 
designed according to Simon’s two-stage optimal design [ 161. 
For untreated patients, PO and Pi were set at 20% and 40%, 
respectively, while for pretreated patients a PO of 10% and a P, 
of 30% were chosen. Setting alpha error at 0.05 and beta error 
at 0.20, the combination had to be rejected for untreated patients 
if 3 or fewer responses were observed among the first 13 patients 
or if 12 or fewer responses were observed in 43 patients. For 
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Table 1. Patients’ characteristics 

Total eligible patients 

Males 

Females 

Median age, years 

Median ECOG performance status 

Site of primary: colon 

Site of primary: rectum 

Site of metastatic disease 

Liver 

Pelvis 

Lung 

Peritoneum 

Lymph nodes 

Bones 
Prior treatment with SFU 
Prior treatment with 5FU + LV 
No previous treatment 

44 

34 

10 

61 

1 

33 

11 

27 

12 

8 

8 

3 

3 
12 
17 
15 

previously treated patients, the corresponding stopping rules 
were < 1 response110 patients and < 5 responses129 patients. 

RESULTS 
Table 1 shows the patients’ characteristics along with their 

first-line treatment. 15 of 44 patients were previously untreated 
while two thirds of the rest failed prior treatment with 5FU plus 
LV (600 mg/m2 given as a weekly intravenous bolus 1 h after 
the beginning of a 2 h infusion of LV, at the dose of 500 mg/m2). 
The remaining patients received 5FU alone, 450 mg/m2 daily 
for 5 consecutive days every 4 weeks. There was a minimum of 
4 weeks between the end of the first line treatment and the 
beginning of 5FU plus LV plus IFN. 

1 patient was lost to follow up, 3 suffered from disease 
progression within the first month of therapy (early progression) 
and one refused treatment continuation for psychological 
reasons. A total of 44 patients are evaluable for toxicity. No 
toxic deaths occurred and no grade IV toxicity was reported. 
However 5 patients discontinued treatment for toxicity: these 

cases are accounted for by intense weakness, fever and infuenza- 
like symptoms attributable to IFN in 4 patients and diarrhoea 
in 1 patient. Mucositis and myelotoxicity were common but 
mild (Table 2). Conjunctivitis was observed in 5 patients receiv- 
ing more than 2 months of continuous treatment. The severity 
of this side effect was not graded, but it was reversible in all 
patients upon treatment discontinuation. 

According to our stopping rules [ 161, the study on untreated 
patients was interrupted at the first stage (after the first 15 

Table 2. Toxicity according to the WHO criteria 

Grade I Grade II Grade III 

Leukopenia 5 (11) 16 (36) l(2.5) 

Thrombocytopenia 5 (11) 2 (5) 0 (0) 
Nausea/vomiting 6 (15) 1 (2.5) 2 (5) 
Diarrhoea 4 (9) 7 (16) l(2.5) 

Mucositis 0 (0) 2( 5) 0 (0) 

n = 44(%). 
Influenza-like symptoms with fever was observed in 22 
patients, marked asthenia in 10 patients and conjunctivitis 

in 5 patients. No grade IV toxicity was observed. 
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patients), since only three responses were observed, while our 
investigation on previously treated patients went on to the 
second stage (29 patients). 

On the whole, one complete response and 5 partial responses 
out of 44 patients were observed (13.6% response rate), lasting 
11 monthsand 2,3,3,5 and6months, respectively. Thecomplete 
response was obtained in a patient resistant to 5FU and the 
response rate was only twice as much in untreated patients (20%) 
compared with patients previously treated with fluoropyrimi- 
dines (10.3%). Therefore, modulation of SFU with LV plus 
IFN may rarely overcome clinical resistance to the fluoropyrim- 
idine but the addition of IFN at this dose does not appear to 
enhance the activity of SFU plus LV, given by this schedule, at 
these doses. 

DISCUSSION 
The encouraging preliminary results recently reported with 

the 5FU+IFN combination [ 111 opened new hopes for the 
treatment of colorectal cancer. 

Several biochemical reasons have been proposed to explain 
the antitumour activity enhancement of 5FU by IFN [17] 
and these theories allow speculations to further potentiate the 
therapeutic effect of 5FU. Such could be the case for LV. For 
example, the stabilisation of the ternary complex thymidylate 
synthase-5 fluorodeoxyuridylate-5-10 methylenetetrahydro- 
folate by high dose LV may be particularly effective in the 
presence of IFN. This cytokine has in fact been demonstrated to 
interfere with thymidine salvage [ 181 and to prevent thymidylate 
synthase gene amplification occurring shortly after 5FU treat- 
ment in cancer cells in vitro [ 191. 

Despite these rationales, the initial experience with this 
combination was not confirmed in subsequent trials employing 
the same dose and schedules of the two agents [ 13, 141. Further- 
more two preliminary reports on the combination 5FU plus LV 
plus IFN, with 5FU given by the 5 days a month schedule and 
IFN given only for 7 days, describe a 23% [20] and 25% [21] 
response rate to this three drug combination. Our results 
obtained with the weekly schedule of the fluoropyrimidine 
are in keeping with these latter experiences. The lack of life 
threatening toxicity using low doses IFN and the weekly sched- 
ule of 5FU plus LV administration contrasts with the severe 
toxicity reported using the loading course of 5FU plus high dose 
IFN [ 141. It is thus possible that the antitumour enhancement 
of 5FU activity occurs only at the maximum tolerated doses of 
both SFU and IFN. The addition of LV does not allow such 
intense course of 5FU to be delivered to patients. This may in 
turn compromise the value of combining 5FU plus IFN. 
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