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BACKGROUND. Renal cell carcinoma is a common neoplasm that is often refractory
to treatment. It is occasionally responsive to immunomodulating agents including
interferon-a, which enhances the effects of 5-fluorouracil upon cells. Combinations
of these two drugs have been most frequently tested in patients with gastrointesti-
nal cancers, with some promising results. Because interferon-a has activity for
renal cell carcinoma, a trial of this combination in patients with this malignancy
was undertaken.

METHODS. The Southwest Oncology Group performed a Phase 1I clinical trial of
the combination of 5-fluorouracil and interferon-« for recurrent or metastatic renal
cell carcinoma. Eligibility criteria included no prior treatment with medications
for cancer, a performance status of 2 or better, and bidimensionally measurable
disease. The regimen studied consisted of 5-fluorouracil, 750 mg/M*/day, by con-
tinuous intravenous infusion on Days 1-5, and interferon-a-2b (Intron A), 5 X
10°U/M?/day, subcutaneously on Days 1, 3, and 5, repeated every 21 days.
RESULTS. Forty eligible patients were treated; twenty of the 40 underwent a ne-
phrectomy. The regimen was tolerable: 3 patients had Grade 4, and 17 had Grade
3 toxicity. There were 5 partial responses (13% with 95% confidence limits of 4-
27%). Median progression free survival for all 40 patients was 4 months and median
overall survival was 15 months from the time of registration.

CONCLUSIONS. The combination of 5-fluorouracil and interferon-a given by this
schedule, although tolerable and occasionally yielding responses, is not an im-
provement over existing therapies. Cancer 1996; 78:1085-8.

© 1996 American Cancer Society.
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Renal cell carcinoma (RCC) is a relatively common form of cancer
that continues to present a major challenge.' Its natural history
is characterized by a high rate of primary unresectability, and syn-
chronous or subsequent metastases that are relatively refractory to
chemotherapy. Although there is substantial evidence of RCC suscep-
tibility to immune system modulation, it has not yet been possible
to develop strategies that are helpful to a majority of patients.

In recent years, a large body of in vitro evidence has been pre-
sented indicating significant synergistic effects of interferon-« and 5-
fluorouracil.? The mechanism of interaction has been analyzed, with
most investigations pointing toward thymidylate synthetase inhibi-
tion®® as the prime locus, although alternative mechanisms have
been implicated in other studies.””® Several Phase II clinical trials
based upon these results in patients with colon and other gastro-
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intestinal carcinomas suggested significant activity of
this synergistic combination.>'*"** However, enthusi-
asm for this approach has waned, based upon results
of larger, multicenter randomized trials'*'® that failed
to substantiate significantly augmented antitumor ac-
tivity.

The elusiveness of a regimen of proven clinical
value despite continued confirmation of this drug
combination’s biologic interactions indicated that al-
ternative directions should be explored. Basic and
clinical studies have suggested that scheduling of the
two drugs may be critical.*'*~'® There has been interest
in testing this approach in RCC because of its modest
level of responsiveness to interferon-« alone, and in-
triguing preliminary results of combination therapy.'®
In this trial, we tested a regimen that was comprised
of 5-day 5-fluorouracil intravenous (i.v.) infusions, in
combination with interferon-a subcutaneously on
Days 1, 3, and 5, repeated every 21 days in patients
with metastatic or recurrent RCC not previously
treated with chemotherapy.

MATERIALS AND METHODS

Eligibility criteria included histologically proven RCC,
either metastatic or recurrent, with bidimensionally
measurable disease, and no pericardial effusions, mas-
sive ascites, or brain metastases. Patients must have
had an Eastern Cooperative Oncology Group perfor-
mance status of 2 or better, and not received prior
chemotherapy or biologic regimens. Patients also had
to meet standard criteria for acceptable levels of he-
matologic, renal, and hepatic organ function. In-
formed consent was obtained from all patients.

Treatment was comprised of 5-fluorouracil, 750
mg/M?/day, by continuous iv. infusion on Days 1
through 5, and interferon-a-2b (Intron A; Schering
Corporation, Kenilsworth, NJ), 5 x 10°U/M?/day, by
subcutaneous injection on Days 1, 3, and 5, with cycles
repeated every 21 days. Dosages were adjusted for
SWOG Grade 3 or 4 toxicities, with stomatitis, diarrhea,
or palmar-plantar erythrodysesthesia specifically lead-
ing to 5-fluorouracil adjustments, and systemic symp-
toms resulting in interferon adjustments. Discontinu-
ation of therapy was required for disease progression
or unacceptable toxicity.

X-rays and scans necessary for the evaluation of
tumor response were required every 6 weeks. Scoring
a patient as attaining complete response required
complete disappearance of all evidence of disease at
two consecutive evaluations. A partial response score
required a 50% or greater decrease of the sum of the
products of the perpendicular diameters of all measur-
able lesions at two consecutive evaluations, and no
progression of evaluable (nonmeasurable) lesions.

TABLE 1
Toxicities
Alpha-IFN and 5-FU (n = 40)
Grade

Toxicity 0 1 2 3 4 5
Alopecia 34 6 0 0 0 0
Anemia 26 0 9 4 1 0
Anorexia 23 17 0 0 0 0
Anxiety/depression 27 11 2 0 0 0
Chills 14 14 12 0 0 0
Constipation 36 3 1 0 0 0
Cough 31 8 1 0 0 0
Desquamation 37 2 0 1 0 0
Diarrhea 26 10 2 2 0 0
Dyspnea 32 0 8 0 0 0
Erythema 35 3 2 0 0 0
Fever without infection 12 9 17 2 0 0
GI (other) 38 0 1 1 0 0
Gastritis/ulcer 39 0 0 0 1 0
Granulocytopenia 33 3 2 1 1 0
Headache 27 9 3 1 0 0
Hypertension 35 4 0 1 0 0
Leukopenia 29 8 3 1 0 0
Malaise/fatigue/lethargy 10 15 13 2 0 0
Myalgia/arthralgia 29 9 I I 0 0
Nausea 1 19 6 4 0 0
Numbness/other PNS 35 0 5 0 0 0
Pain 30 7 3 0 0 0
Pharynx/esophagitis 27 7 4 2 0 0
Pulmonary edema 39 0 0 1 0 0
Skin rash/urticaria 34 4 2 0 0 0
Stomatitis 16 12 9 3 0 0
Thrombocytopenia 38 1 0 1 0 0
Vision 39 0 0 1 0 0
Vomiting 22 10 6 2 0 0
Weight loss 36 2 2 0 0 0
Maximum grade any toxicity

Number 1 4 15 17 3 0

IEN: interferon; 5-FU: 5-fluorouracil; GE: gastrointestinal; PNS: parasympathetic nervous systern.
Only toxicities affecting 10% or more of patients or at Grade 3 or higher level are listed.

RESULTS

A total of 40 patients were registered to this study, all
of whom were subsequently confirmed to be eligible.
The median age was 56 years (range, 36-82 years),
and there were 26 men and 14 women. The study
group included 20 patients with prior nephrectomy,
and all but 5 had a performance status of 0 or 1. All
patients were evaluable for toxicity (Table 1). Three
patients had Grade 4 toxicity: granulocytopenia, gastri-
tis/ulcer (treatment discontinued due to toxicity), and
anemia (further treatment refused). Seventeen of the
40 patients had Grade 3 toxicities as their worst grade,
notably anemia (4 patients), and 1 patient each with
proctitis (gastrointestinal-other) and desquamation.



1087

TABLE 2
Characteristics of Responders
Prior Fully Duration
Age Sex PS nephrectomy Metastatic sites confirmed response (mos)
62 M 1 Yes Lung, bone, chest wall Yes 2.5
78 F 1 Yes Lung, lymph nodes Yes 8
45 M 2 Yes Bone, lymph nodes, pericardium No 75
61 F 1 No Kidney, lung, bone No 135
71 F 0 No Kidney, lymph nodes Yes 8

M: male; F: female; PS: performance status.

Grade 1 and 2 toxicities were most commonly associ-
ated with known interferon systemic effects. Some
mild episodes of nausea, vomiting, anorexia, and sto-
matitis also occurred.

Response was not assessable for six patients due to
patient refusal prior to first planned assessment or fail-
ure to submit data; these patients are assumed to have
not had a response. There were 5 partial responses (13%;
95% confidence interval, 4-27%), 2 of which were not
fully documented. Both patients considered to have in-
completely documented responses met partial response
criteria of measurable disease, but had abnormal initial
bone scans that were not repeated at the time response
was scored. Neither patient had bone pain when the
measurable disease response was recorded or when re-
moved from protocol. One patient’s bone abnormality
was in a single rib ipsilateral to a thoracotomy site. One
of these patients also initially had a 2 cm X 2.5 cm
retrotracheal lymph node on chest computed tomogra-
phy scan that was not seen on the first follow-up scan
but measured 1 cm X 1 cm or less on 3 subsequent
scans. A second mass on the scan regressed from 5 cm
% 4 cm before the study to 2.5 cm X 2.5 cm on the third
scan to undetectable on the fourth scan. Table 2 provides
detailed information on the responding patients. Re-
sponses occurred both among patients with (three pa-
tients) and without (two patients) prior nephrectomies.
Median progression free survival of all 40 patients was
4 months (95% confidence interval, 3-6 months), and
median overall survival was 15 months (95% confidence
interval, 9-18 months) from time of registration.

DISCUSSION

The combination of 5-fluorouracil and interferon-a was
herein studied using a moderately intensive but inter-
mittent schedule, with 5-fluorouracil given by continu-
ous infusion over 5 days, and interferon-a given 3 times
during the infusion, repeated every 3 weeks. The re-
sponse rate observed was modest, and not a clear im-
provement compared with interferon-a alone. Most tri-

als of interferon-o monotherapy have employed more
intensive and continuous dosing, so it is conceivable
that both drugs employed here contributed to those re-
sponses that were observed. Other studies of this combi-
nation in RCC have been performed utilizing various
schedules, modes of administration, and dosages. These
studies have reported slightly better response rates of
23%* and 24%.*' However, another trial by Murphy et
al. utilized a dose and schedule similar to that of Wadler
et al.,'® and reported no responses among 14 patients.”
Although dosage and scheduling are probably im-
portant, and might be further optimized, combining
these drugs with other third agents now seems to be a
more promising avenue for future development in RCC.
Sella et al. reported a 33% response rate to a combination
of mitomycin C, 5-fluorouracil, and interferon-«." More
recently, Atzpodien et al. reported a 48.6% response rate
to a combination of interleukin-2 interferon-«, and 5-
fluorouracil®® A similar response rate of 47% was re-
ported by Sella et al.,** using the same drugs with differ-
ent scheduling and dosages. Efforts are underway by the
Southwest Oncology Group to explore and confirm these
newer directions.
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