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Eighteen patients with advanced non-small- 
cell lung cancer (NSCLC) received recombi- 
nant beta interferon, 90 million units three 
times weekly. No complete or partial re- 
sponses were seen. Five patients had stable 
disease for several months. Most patients ex- 
perienced some toxicity, most commonly fe- 
ver and chills. No dose reduction of interferon 
had to be made due to toxicity. Tachyphylaxis 
to symptoms of fever and chills occurred in 

1 most patients. While 33% of patients devel- 
oped beta-interferon-binding antibodies, the 

incidence of interferon-neutralizing activity 
was 0%. This dose and schedule of beta inter- 
feron did not result in significant anti-tumor 
effects in advanced NSCLC. Stabilization of 
disease for up to 9 rnonths in patients with 
previously progressive disease was of inter- 
est. Tachyphylaxis of symptoms should allow 
for dose escalation within patients. A dose- 
escalating study has been initiated to evaluate 
the efficacy of beta interferon when given at 
each patient's maximally tolerated dose. 
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INTRODUCTION 

Non-small-cell lung carcinoma is a tumor for which 
there is no standard effective chemotherapy as treatment 
for advanced disease. In an attempt to identify new anti- 
neoplastic agents, interferons are being evaluated in the 
treatment of human cancer. Both extracted natural alpha 
interferon and recombinant alpha interferon have been 
utilized in advanced non-small-cell lung carcinoma with 
no activity reported [ 1,2]. The IFN-&,, used in this study 
is a genetically altered recombinant human interferon in 
which a serine has been substituted for the cysteine resi- 
due normally found at position 17 of the IFN-/3 molecule 
[ 3 ] .  The specific activity exhibited by IFN-P,,, is similar 
to that of native IFN-0. To determine whether other 
interferons may be effective, a phase I1 trial was per- 
formed using recombinant beta interferon in the treat- 
ment of advanced non-small-cell lung cancer. 

fiers, had active heart disease, or required concomitant 
therapy with nonsteroidal or steroidal anti-inflammatory 
agents or aspirin. Recombinant beta interferon (IFN-/3,,,) 
was supplied by Triton Biosciences, Inc. (Alameda, CA). 
It was administered at 90 million units intravenously (IV) 
three times a week (Monday, Wednesday, and Friday). 
Phase I studies indicated the maximally tolerated single 
dose to be highly kariable, ranging from 10 to 400 x lo6 
IV when given IV (unpublished data). Ninety million 
units was expected to be tolerated by most patients. All 
evaluable patients icxcept one received at least 4 weeks of 
therapy (range: 3-38 weeks, median 6 weeks, mean 10.6 
weeks). All patients continued beta interferon therapy 
until disease progression occurred; however, in one pa- 
tient, therapy was discontinued after three doses of beta 

PATIENTS AND METHODS 

Patients were eligible for this study if they had ad- 
vanced, measurable, histologically confirmed non-small- 
cell lung carcinoma. They must have had a performance 
status (ECOG) 0 or I ,  adequate bone marrow, renal and 
hepatic function, and must have been able to give in- 
formed consent. Patients were ineligible if they received 
either prior chemotherapy or biologic response modi- 
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interferon due to discovery of brain metastasis. Patients 
were evaluated for toxicity weekly using complete blood 
counts, serum chemistries, physical examination, vital 
signs, and ;a patient self-report symptom questionnaire. 
Patients were evaluated for tumor response every 4 weeks 
using physical examination and radiography or computed 
tomography. Sera was obtained at baseline and every 4 
weeks to test for beta-interferon-binding antibodies. Re- 
sponse and toxicity were evaluated according to ECOG 
criteria [4]. Serum samples were tested for antibodies 
that bind to beta interferon using an ELISA assay. Sam- 
ple testing positive were then evaluated for interferon- 
neutralizing activity in an antiviral assay. 

TABLE I. Patient and Disease Characteristics 

No. of 
Characteristic patients 

Entered 18 
Median age (yr) 60 

Sex 
(range) (21-68) 

Male 11 
Female 7 

Adenocarcinoma 10 
Histologic subtype 

Squamous cell carcinoma 4 
Large cell carcinoma 2 
Bronchioalveolar carcinoma 2 

0,I 18 

No 7 
Yes 11 

No 7 
Yes 11 

Initial performance status 

Prior radiotherapy 

Prior surgery 

Response (evaluable) (17) 
Complete 0 

Progressive disease 12 
Toxicity (evaluable) (18) 

Partial 0 
Stable disease 5 

Chills 14 
Fever 13 
Proteinuria 9 
Rigors 4 
Headache 4 
Hypotension 3 
Nausea 3 
Elevated liver function tests 2 
Dyspnea 2 
Tachycardia 1 
Wheezing 1 
M yalgias 1 
Anorexia 1 
Fatigue 1 
Visual defects 1 
Personality changes 1 

RESULTS 

Table I shows the characteristics of the 18 patients 
entered in the study. All were evaluable for toxicity and 
all but one for response. No complete or partial responses 
were observed in the patients who received the recombi- 
nant beta interferon. Five patients had stable disease 
(median 5.6 months, range 3-9 months), while 12 had 
progressive disease (median 1.3 months). 

Most patients experienced some toxic effects from the 
administration of the beta interferon. The most common 
toxicities were chills and fever. In most patients (1 1 /14), 
these toxicities abated after three to six doses. Less com- 
mon toxicities included rigors, headache, hypotension, 
nausea, dyspnea, elevated liver function tests, and pro- 
teinuria. The elevated liver function tests were mild, 
intermittent, and resolved without treatment delay or 
dose reduction. Trace proteinuria developed in nine pa- 
tients with a single measurement of mild (1 +) proteinuria 
in three of these. No changes in serum creatinine or urea 
nitrogen occurred. Least common toxicities included 
tachycardia, wheezing, and myalgias. Anorexia and fa- 
tigue, previously described as common interferon toxici- 
ties, were difficult to evaluate in this patient population. 
Anorexia was present in 13/18 patients prior to starting 
interferon. No changes were seen in self-reported appe- 
tite level in four of five patients with stable disease. 
Fatigue was present in 12/18 patients prior to starting 
interferon. Degree of fatigue worsened in only one pa- 
tient during a period of stable disease. Anorexia or fa- 
tigue that worsened concurrently with progressive disease 
was not attributed to interferon. Possible neurotoxicity 
was seen in one patient with decreased visual fields and 
family complaints of personality changes in the face of 
negative CAT scan of the head. No dose reduction of 
interferon had to be made because of side effects. 

One-third of the 18 patients developed IgM and/or 
IgG antibodies capable of recognizing beta interferon in 
an ELISA assay. These results are summarized in Table 
11. All antibody-positive samples tested negative for in- 
terferon-neutralizing activity as measured in an antiviral 
assay. 

TABLE 11. Antibody Levels and Antiviral Activity 

Pt. No. titera titer' activity 

006 38 Negative Negative 
007 6 Negative Negative 
008 498 Negative Negative 
010 13 Negative Negative 
012 28 105 Negative 
018 38 Negative Negative 

"Listed as pg/ml; detection limit for IgG = 3 pg/ml; detection limit 
for IgM = 8 pg/ml. 

Peak IgG Peak IgM Neutralizing 
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DISCUSSION AND CONCLUSIONS 

In this phase I1 study of recombinant beta interferon, 
with the dose and schedule utilized, there was no signifi- 
cant antitumor activity seen in advanced non-small-cell 
lung carcinoma. However, it is intriguing that five pa- 
tients with initially progressive disease had stabilization 
of their disease for a median of over 5 months with the 
beta interferon. 

The interferon antibody and antiviral activity in this 
small sample was similar to the overall incidence of beta- 
interferon-binding antibodies (17 %) and interferon-neu- 
tralizing activity (4 %) reported for 657 patients treated 
with beta interferon by subcutaneous (SC), intramuscular 
(IM), and IV routes [5].  Serum neutralizing activity in 
this large sample was much lower after IV administration 
(2%) than after IM (62%) or SC (21%) administration. 
While the therapeutic implications of interferon-neutral- 
izing-activity have not been clearly defined, the signifi- 
cantly lower incidence after IV administration warrants 
continuing clinical trials using this route of admin- 
istration. 

In phase 1/11 trial of IFN-&,, in patients with renal 
cell carcinoma, two partial responses were seen in pa- 
tients receiving higher doses of interferon 161. With the 
possibility that higher doses of beta interferon may be 
more effective as an antitumor agent and evidence that 

tachyphylaxis OCCUI'S in response to the toxicities of fever 
and chills, our nexr: trial will be a dose escalation study 
of beta interferon in patients with non-small-cell lung 
carcinoma. 
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