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The authors designed a clinical trial to assess the impact of aspirin (ASA) (600 mg four times daily) on 
the constitutional sequelae of recombinant leakocyte A interferon (IFN-a2A), 20 X lo6 U/m2 thrice 
weekly, in 29 patients with advanced renal cell cancer (RCC). Aspirin provided no meaningful ameliora- 
tion of side effects compared to our prior experience of IFN-cy2A alone. Interestingly, the objective 
response rate of 34% (10/29) was considerably higher than the 15% recently reported from an aggregate 
of 344 patients participating in 14 prospective clinical trials. In light of small numbers, subtle selection 
biases, and the well-recognized hazards of retrospective analyses, currently it is unclear if the apparent 
therapeutic advantage from ASA plus IFN-a2A reflects chance occurrence or therapeutic potentiation 
from ASA. A randomized trial is planned to determine if ASA may have enhanced the efficacy of 
IFN-a2A in patients with advanced RCC. 
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MERGING STUDIES have documented reasonably E consistent antitumor efficacy from interferons in 
the management of metastatic renal cell carcinoma. 
Although there is obviously a range of response rates, 
the aggregate experience from selected publications in- 
dicates objective regressions in approximately 15% of 
patients. Although the optimum regimen is unclear, 
there has been a trend for greater activity from higher 
dose  program^.^.^ In one report, the median response 
duration was 3  month^.^ 

The most common clinical toxicities of interferons 
have primarily consisted of a flu-type illness character- 
ized by fever, chills, myalgias, and anorexia.536 Hemato- 
logic and hepatic toxicities have rarely been of major 
clinical impact. In our experience with recombinant 
leukocyte A interferon (IFN-a2A) among patients with 
disseminated malignant melanoma, a dose of 50 X lo6 
U/m2 intramuscularly (IM) administered thrice weekly 
was not tolerated by most  patient^.^ However, 12 X lo6 
U/m2 IM thrice weekly produced clinically manageable 
constitutional side 

Nonsteroidal anti-inflammatory agents, especially 
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of prostaglandin biosynthesis. Recent data from our in- 
stitution have convincingly demonstrated that ASA and 
indomethacin at concentrations in vitro greater than 
those required for anti-inflammatory activity in vivo did 
not compromise the antiproliferative activity in inter- 
feron." Clearly, IFN-a2A was cytotoxic to human 
cancer cell lines in vitro in the absence of leukocytes and 
has direct anticancer effects. Moreover, neither ASA nor 
indomethacin inhibited the synergism of interferon plus 
a-difluoromethylornithine (DFMO), an inhibitor of 
polyamine biosynthesis. Other studies utilizing murine 
tumor models also have indicated that indomethacin 
and aspirin do not compromise the antiproliferative ac- 
tivity of interferon.' ' An important clinical report indi- 
cated that indomethacin can substantially ameliorate 
constitutional symptoms produced by purified human 
leukocyte interferon.'* 

We report here the results of a clinical trial addressing 
the question whether the toxicities of interferon plus 
ASA are less severe than those of interferon alone. 

Materials and Methods 

Twenty-nine ambulatory patients with assessible, his- 
tologically confirmed disseminated renal cell carcinoma 
participated in the study (Table 1). Each patient had not 
had systemic anticancer treatment or radiation therapy 
for at least 4 weeks before commencing IFN-a2A. Crite- 
ria for participation included an expected survival of at 
least 12 weeks, performance status of 3 or better on the 
Eastern Cooperative Oncology Group (ECOG) scale, no 
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TABLE 1. Pretreatment Characteristics of 29 Patients 
Treated With IFN-u2A Plus Aspirin 

Total no. of patients 29 
Median age, yr (range) 
No. of men/women 19/10 
Prior hormonal therapy (yes/no) 4/25 
Prior chemotherapy (yes/no) I /28 
No. of patients with ECOG PS (0, 1, 2)* 

61 (25-75) 

11, 11, 7 

ECOG: Eastern Cooperative Oncology Group; PS: performance 
status; IFW = u2A: recombinant leukocyte A interferon. 

* ECOG score: 0 (fully active) to 4 (totally disabled). 

evidence of infection, and adequate renal (serum creati- 
nine < 1.5 mg/dl), hepatic (normal direct reacting 
serum bilirubin), and hematologic functions (leukocyte 
count > 4000/pl and platelets > 130,000 PI). All patients 
provided informed consent. 

The IFN-a2A was injected IM into either the deltoid 
muscle of one arm or one of the gluteus muscles in 
rotation. The injected dose was 20 X lo6 U/m2 three 
times weekly on alternate days. The ASA dose was 600 
mg orally four times daily, with meals and at bedtime. 

Before the start of treatment, each patient underwent 
a complete medical evaluation, measurement of indica- 
tor lesions, and had a chest roentgenogram, electrocar- 
diogram, routine hematologic and chemical parameters, 
and urinalysis. We reassessed each patient at 4-week 
intervals after the initiation of therapy. 

We defined objective regressions of measurable dis- 
ease by using traditional criteria: complete response was 
defined as the absence of all measurable disease; partial 
response was defined as a 250% decrease in the product 
of the longest perpendicular diameters of the most 

TABLE 2. Clinical Toxicities of IFN-u2A Among Patients With 
Disseminated Renal Cell Cancer in the Current Trial Compared 

With Advanced Malignant Melanoma in Prior Trial* 

Dose (U/m2, IM three times weekly) 

20 X lo6 + ASA, 
600 mg orally 

four times daily 12 x lo6 

N = 30) 
(Renal cell (Malignant melanoma, 

cancer, N = 29) 

Moderate-to-severe (%) 
~ 

Myalgias 38 27 
Nausea 48 33 
Fatigue 79 50 
Anorexia 48 41 
Median maximum 

weight loss 3.5 kg (Nt  = 23) 2.1 kg (N = 29) 

clearly measurable indicator lesions without symptom- 
atic deterioration or the appearance of new lesions; 
stable disease was defined as <25% increase in the prod- 
uct of any indicator lesion and a 4 0 %  decrease in the 
product of any indicator lesion with no new lesions; and 
progressive disease was defined as a >25% increase in 
the product of any indicator lesion or the development 
of new lesions. We assessed patients with evaluable but 
not measurable disease by using previously published 
 riter ria.'^ We calculated time to progression from the 
first day of treatment to the date progressive disease was 
first noted, either by us or by the patient's home physi- 
cian. 

We compared the toxicity data recorded in the cur- 
rent study with the toxicity data observed in our earlier 
study which included 30 patients treated with IFN-a2A 
alone at a dose of 12 X lo6 U/m2 thrice weekly.' From 
the previous experience, we expected the major toxici- 
ties in the current study to be myalgia, nausea, fatigue, 
anorexia, and weight loss. For the first four toxicities, we 
employed the established grading method which codes 
each toxicity by 0, 1, 2, 3, 4, or 5 according to none, 
mild, moderate, severe, life-threatening, or lethal toxic- 
ity status, respectively. The grades 0, 1, 2. or 3 were 
defined for weight loss as follows: none, 0% to 5%, 5% to 
lo%, or more than lo%, respectively. A toxicity score 
was defined as the sum of grades of these five toxicities 
and was calculated for each patient upon completion of 
the current program. The score variable on the previous 
study was calculated from the available data. It had a 
mean of 6.5 and a variance of 9.45. 

We tested the null hypothesis that the average toxicity 
score on the current study was the same as on the pre- 
vious study, versus the alternative hypothesis that the 
average toxicity score in the current study is decreased 
by 2 compared with our earlier trial. The stopping rule 
for toxicity evaluation follows. If the average toxicity 
score among the first 18 patients was <5.0, then 
IFN-a2A plus ASA would be promising in reducing the 
severity of toxicities. We continued accrual to 29 pa- 
tients to more confidently evaluate responses observed 
among the initial 18 patients. Otherwise, accrual would 
be terminated if the toxicity score was >5.0. With this 
design, we would have approximately no more than a 
5% chance of rejecting the null hypothesis when it was 
true, and approximately a 70% chance of rejecting the 
null hypothesis when the alternative hypothesis was 
true. 

IM: intramuscular; ASA: aspirin; IFW = u2A: recombinant leuko- 

* Creagan ei u/.* 
t Six patients without weight measurements were removed from 

study in less than 4 weeks due to toxicities (two patients), refusal (one 
patient), and progressive disease (three patients). 

cyte A interferon. 
Results 

Toxicities 

Side effects of moderate degree affected all 29 cur- 
rently evaluable patients (Table 2). Moderate to life- 
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threatening fever affected 72% of the study participants. 
Other moderate-to-severe toxicities were myalgias 
(38%), nausea (48%), fatigue (79%), anorexia (48%), and 
vomiting (24%). Weight loss of more than 5% of a pa- 
tient's weight at study entry occurred among 48% of the 
patients (median maximum weight loss, 3.5 kg). 
Twenty-one patients (72%) had their IFN-a2A doses re- 
duced due to toxicities. These toxicities appeared to be 
as severe as those seen in our previous study.' The aver- 
age toxicity score among the 29 patients was 7.3. Six 
patients were taken off study within the first month of 
therapy due to toxicities (two patients), patient refusal 
(one patient), and early progressive disease (three pa- 
tients). 

Compliance with the study ASA dosage of 2400 mg 
daily was generally acceptable, with 12 patients (4 1 %) 
taking at least 90% of the dose, six patients (2 1 %) taking 
75% to 90%, nine patients (3 1%) taking 50% to 75%, and 
only two patients taking less than 50% of the dose. A 
frequent reason for decreased compliance was nausea. 

Therapeutic 

Among 29 patients evaluable for response (Table 3), 
ten individuals (34%; 95% confidence interval from 
1 8%-54%) demonstrated objective antitumor response. 
As noted in Table 4, five patients had objectively mea- 
surable disease utilizing chest x-rays or a computed to- 
mographic abdominal scan. The latter patient is particu- 
larly noteworthy: she is a 40-year-old woman who had 
histologically documented paraaortic metastases. Four 
months after commencing therapy the indicator ade- 
nopathy decreased from 4 X 4 cm to 1.5 X 1.5 cm. 
Approximately 1 year after starting treatment the pa- 

TABLE 3. Results in 29 Patients With Advanced Renal Cell Cancer 
From IFN-a2A Plus Aspirin 

Total no. 29* 

Progressive disease 

Stable disease 

Objective response 10 
11 (0.8, 0.8,0.9, 1.6, 1.8, 1.9, 2.1, 2.4,2.7, 

4 (4, 5.1, 7.4, 10.2 mo) 
3.4, 5.1 mo) 

IFN = a2A: recombinant leukocyte A interferon. 
* Two patients developed severe constitutional toxicities within 1 

week of therapy and were taken off study; one patient did not return at 
1 month due to treatment-related sequelae; a fourth patient with stable 
disease died from a myocardial infarction, unrelated to treatment, 
within 28 days. 

tient underwent a laparotomy for an enlarging ovarian 
mass. At exploration there was no evidence of intraab- 
dominal metastatic disease. Another patient manifested 
an obvious decrease in the size, number, and intensity of 
bone lesions detected by radionuclide scan, concomi- 
tant with marked symptomatic improvement (Figs. 1 
and 2). 

Discussion 

We assessed the impact of ASA on the constitutional 
sequelae of IFN-LU~A. We compared our results from a 
dose of 20 X lo6 U/m2 three times weekly among pa- 
tients with metastatic renal cell carcinoma with an ear- 
lier trial among patients with disseminated malignant 
melanoma in which the dose was 12 X lo6 U/m2 three 
times weekly.' We recognize that these studies in dis- 
parate patient populations were obviously not random- 
ized and the dosages were different. We are also acutely 
sensitized to the vagaries of retrospective analyses and 
small sample sizes. Nevertheless, despite these acknowl- 

TABLE 4. Objective Responses Among Patients With Disseminated Renal Cell Cancer to IFN-a2A Plus Aspirin 

Indicator lesion? 

Measurable (M) 
Patient Age/sex ECOG PS* Modality or evaluable (E) Response Duration (mo)ll 

1 60/F 0 CXR M PR 12.l+ 
2 51/M 0 CXR E Regr 10.lf 

59/M 0 CXR M PR 4.1 
0 CXR M CR 11.6+ 

3 t  
39/M 
72/M 2 CXR M PR 10.5f 

4$ 
5 
6 68/F 1 CXR E Regr 4.6 
I 40/F 1 Abdominal CT M CRI 11.6+ 
8 55/M 2 Radionuclide E Regr 10.5+ 

9 63JM 1 CXR E Regr 3.0+ 
10 49/M 0 CXR E Regr 5.0+ 

CXR: chest x-ray; CT: computed tomographic scan of biopsy-con- 
firmed paraaortic mass; PR  partial response; Regr: regression; CR: 
complete response; ECOG: Eastern Cooperative Oncology Group. 

bone scan§ 

5 Unequivocal decrease in size, no., and intensity of diffuse axial and 

11 Duration: time from study entry to disease progression. 
ll Documented at laparotomy. Patient previously had histologically 

appendicular lesions. 

* ECOG score: 0 (fully active) to 4 (totally disabled). 
t Prior systemic therapy with megesterol acetate. 
$ CXR showed progressive disease after nephrectomy. 

documented para-aortic metastases. 



1790 CANCER May 1 1988 Vol. 61 

However, data from our clinic have documented the 
validity of nonmeasurable disease as a consistent param- 
eter of response pr0babi1ity.I~ Even though we could not 
demonstrate any overt palliative benefit from ASA, it 
does not appear that ASA interferes with the efficacy of 
IFN-a2A in metastatic renal cell carcinoma. Con- 
versely, we may have enhanced the efficacy of IFN-a2A 
with ASA, albeit based on limited numbers of patients. 
We fully recognize that our results could reflect the haz- 
ards of analyzing limited numbers of patients and inad- 
vertent subtle selection biases inherent in Phase I1 stud- 
ies. We are now formulating a randomized trial of 
IFN-a2A with or without ASA in advanced renal cell 
cancer to more confidently address this issue. 

Natural killer (NK) cells may be of pivotal signifi- 
cance in clarifying the mechanism of the possibly en- 

FIGS. 1A AND 1B. The 99"Tc-HDP (22.1 mCi) bone scan demon- 
strates multiple foci of increased uptake, including (A) ribs, right scap- 
ula, left glenoid region, and (B) pelvis. 

edged limitations which usually portend a more favor- 
able outcome from the more contemporary treatment, 
we could not demonstrate any consistent benefit 
from ASA. 

Thirty-four percent of patients (ten of 29) manifested 
evidence of objective antitumor effect from this pro- 
gram. Our results are somewhat more favorable than the 
extensively published experience of interferon programs 
in metastatic renal cell carcinoma but could reflect the 
upper end of the spectrum of response rates. Since this 

was not specifically designed as a Phase I' FIGS, 2A AND 2B. The 99"Tc-HDp bone Scan (23.1 mC,) after 4 
not study participants had bidimensionally 

measurable disease to assess the efficacy of therapy. 
months of therapy demonstrates regression of previously detected le- 
s1ons. (A) Ribs, right scapula, left glenoid region, and (6) pelvis. 
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hanced therapeutic result from IFWa2A with ASA. In- 
terferons (IFN) seem to be the most prominent modula- 
tor of NK activity in vivo and in vitro by facilitating the 
maturation and recruitment of noncytolytic pre-NK to 
cytolytic NK cells.I4 Moreover, similar results have been 
reported from inducers of IFN, such as poly 1:C. An- 
other report confirmed, both in vivo and in vitro, that 
IFN-mediated NK cytolytic activity and resistance to 
PGEl were related temp0ra1ly.l~ These findings are con- 
sistent with other investigators who have reported that 
inhibition of PGEz, e.g., by indomethicin, clearly en- 
hances NK activity.16 Obviously, the precise role of PGE 
as cellular growth modulators is unclear. Ongoing clini- 
cal studies in concert with collaborative directives from 
basic research are crucial to optimize the therapeutic 
potential of interferons combined with agents impacting 
upon PGE metabolism. 
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