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Phase Il study of 13-cis-retinoic acid and interferon-o2a
in patients with advanced squamous cell lung cancer
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The combination of interferon (IFN)-a2a and 13-cis-re-
tinoic acid (13-cRA) has demonstrated significant anti-
tumor activity in patients with advanced squamous cell
cancer of the skin and cervix. We performed a prospec-
tive phase Il trial of this combination in patients with
locally advanced or metastatic squamous cell lung can-
cer. Twenty-one patients were enrolled on the study. All
patients were evaluable for toxicity and 17 were evalu-
able for response, four with locally advanced and 13 with
metastatic disease. One partial response was obtained
in a patient with locally advanced disease. Toxicity con-
sisted mainly of constitutional side effects (fatigue, anor-
exia), which resulted in eight patients coming off-study.
The combination of IFN-x2a and 13-cRA is unlikely to
exhibit significant clinical activity in patients with meta-
static squamous cell lung cancer, but activity in patients
with locally advanced disease has not been excluded.

Key words: Interferon, lung cancer, retinoic acid, squa-
mous cell.

Introduction

Lung cancer is the leading cause of cancer mortality
in the US."” Approximately 60-70% of patients
with non-small cell lung cancer (NSCLC) present
with advanced, unresectable disease. Squamous cell
lung cancer (SqCLC) accounts for 40-50% of newly
diagnosed NSCLC." Despite extensive clinical test-
ing, only five commercially available chemothet-
apeutic agents have demonstrated single agent re-
sponse rates of 16-27% in patients with metastatic
NSCLC. These agents include cisplatin, ifosfamide,
mitomycin-C, etoposide and vinblastine.”* Combi-
nation chemotherapy, while increasing the response
rate to 25-49%,2* has demonstrated a stgnificant
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survival benefit compared with supportive care in
only one randomized trial in patients with meta-
static NSCLC, 33 versus 17 weeks.” In preclinical
studies, interferon (IFN)-02a and 13-cis-retinoic acid
(13-cRA) have each demonstrated activity against
various squamous cell cancer (SqCC) cell lines
including lung cancer.”® Additionally, in clinical
studies, each agent has exhibited activity against
various hematologic and solid tumors.*™'*® The
combination of the two agents has been active in
both advanced SqCC of the skin and cervix, with
response rates of 68 and 50%, respectively.’*?
These preclinical data and clinical results with squa-
mous cell tumors of other sites, led to the design
of a prospective multicenter phase II trial of the
combination of IFN-02a and 13-cRA in patients
with unresectable localized or metastatic SQCLC.

Materials and methods

Patients were required to be at least 18 years old
with bidimensionally measurable, unresectable,
SqCLC. Additional eligibility criteria included
Zubrod performance status of 2 or less, life
expectancy greater than 8 weeks, no more than one
prior chemotherapy regimen, and adequate bone
matrrow, liver and renal function. Patients with
brain metastases, serious underlying non-malignant
disease, alcoholism, drug addiction and un-
controlled psychotic disorders were excluded.
Women of childbearing age must have had a
negative pregnancy test and followed an accepted
method of birth control. The protocol was
approved by each institution’s Review Board for
Human Research. Written informed consent was
obtained from all patients.

Pretreatment evaluation included a complete
history and physical examination, complete blood
count, chemistry profile, urinalysis, chest X-ray and
a radiographic evaluation of measurable lesions.
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The starting dose of recombinant human
IFN-22a (Roferon-A, Hoffmann-LaRoche Inc.,
Nutley, NJ) was 3 x 10° units/m?® daily at bedtime.
The starting dose of 13-cRA (Accutane, Hoffmann-
LaRoche) was 1 mg/kg/day (rounded to the nearest
10 mg), in two divided oral doses.

Toxicity was assessed according to the MD
Anderson Cancer Center Criteria, which includes
the National Cancer Institute Common Toxicity
Scale.”® Dose adjustments were made for grade 3
or higher toxicity.

Patients underwent disease assessment every 4
weeks. Standard response critetia were used. A
complete response required disappearance of all
evidence of disease for at least 4 weeks. A partial
response required a 50% or greater decrease in the
sum of the products of the diameters of all measured
lesions for at least 4 weeks. There also could be no
new lesions or increases in the size of any lesions.
Progressive disease was defined as greater than 25%
increase in the sum of the products of the diameters
of the measured lesions or the appearance of any
new lesions. Stable disease was defined as not
meeting criteria for a partial response or progressive
disease. To be considered evaluable for response,
patients must have remained on-study for at least 4
weeks, unless evidence of disease progression
occurred sooner. For this study, an objective
response rate of 30% or higher was considered to
be clinically significant. Based on this, accrual was
planned in two stages. The first stage would involve
12 evaluable patients. If the response rate was 8%
(1/12) or less, the study would be terminated.
Otherwise, accrual would continue to a total of 35
patients.

Resuits

Twenty-one patients were enrolled in the trial
(Table 1). One patient with ‘non-small cell’ lung
cancer was considered inevaluable for response, but
evaluable for toxicity since he received 14 weeks of
treatment. At the time of treatment, five patients
had locally advanced and 15 had metastatic disease.
The sites of metastases included lung (eight
patients), adrenal gland (four patients), liver (three
patients), subcutaneous nodules (two patients),
kidney (one patient), pleura (1 patient) and bone
(one patient). Five patients had metastases to two
or more sites. Six patients had received prior chest
irradiation only, one prior chemotherapy only
(carboplatin and etoposide), five prior chemo-
therapy (cisplatin and etoposide) and radiation
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Table 1. Patient characteristics

Characteristic Number
Total enrolled 21
Total eligible 20
Evaluable for response?® 17
Sex
male 13
female 7
Age (years)
median = 62
range = 42-74
Zubrod performance status
0 5
1 14
2 1
Extent of disease
locally advanced 5°
metastatic 15
lung 8
adrenal 4
liver 3
subcutaneous nodules 2
bone 1
pleura 1
kidney 1
two or more sites 5
Prior therapy
radiotherapy only (XRT) 6
chemotherapy only 1
chemotherapy—XRT 5
No chemotherapy or XRT 8

? Treated for at least 4 weeks.

PFour of the five patients had failed initial therapy (one
chemotherapy, two radiotherapy and one combined chemother-
apy/radiotherapy) and one presented with untreated locally
advanced disease.

therapy, and eight patients received no prior
chemotherapy or radiation therapy.

Seventeen patients were evaluable for response.
Three patients were removed from the study for
toxicity in less than 4 weeks and were considered
inevaluable for response. There were no major
responses in the 13 evaluable patients with
metastatic disease. One of the four evaluable
patients with locally advanced disease exhibited a
partial response which persisted for 8.5 months. No
complete responses were observed. The median
survival of the entire group was 31 weeks from the
start of treatment.

All 21 patients were evaluable for toxicity (see
Table 2). Eight patients either refused further
treatment or were removed from the trial due to
toxicity, without evidence of progtession at 2, 3, 3,



Table 2. Side effects of treatment?®

Effect Toxicity grade (maximum)

-

2 3

H

Fatigue
Anorexia
Nausea
Headache
Fevers

Dry skin
Cheilitis 1
Diarrhea
Anemia
Leukopenia
Neutropenia
Vertigo
Miscellaneous®
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2 All patients enrolied were evaluable for toxicity. The ineligible
patient with ‘non-smaill cell’ lung cancer received 14 weeks of
treatment and is considered evaluable for toxicity only.

® There was one case each of grade 1 insomnia, dyspepsia,
stomatitis and myalgias.

4, 4, 4, 12 and 17 weeks. Constitutional side effects
(fatigue and/or anorexia) were reasons for with-
drawal in seven of the eight cases. Toxicity was not
significantly influenced by the use of prior
chemotherapy. Nine patients developed grade 3
toxicity (five fatigue, two anorexia, one headache
and one nausea/vomiting). There were no instances
of grade 4 toxicity.

Discussion

13-cRA is a member of the large class of vitamin
A derivatives (retinoids) that play important roles
in normal epithelial cell growth and differentia-
tion.%” Preclinical studies of the retinoids have
demonstrated the ability of these compounds to
modulate cellular growth and differentiation in
multiple cell lines.>***** Clinically, 13-cRA has
shown activity in reversing several epithelial
premalignancies, and in decreasing head and neck
and skin second primary tumors.”** It has also
demonstrated major activity in the treatment of
patients with advanced squamous cell cancer of the
skin®® and advanced cutaneous T cell lymphoma.*
It has been disappointing when used alone in
patients with NSCLC, with responses in less than
10% of cases.**

Single-agent IFN-02a has produced response
rates of 75% or mote in patients with hairy
cell leukemia, CML in early chronic phase and
untreated patients with cutaneous T cell lym-
phomas, 1011192022289 Response rates of 40-50%
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have been reported with low-grade Non-
Hodgkin’s lymphomas and untreated multiple
myeloma.'*!%#2>?7 TFN-q2a has not been as
effective in patients with solid tumors. The best
results have been seen in patients with AIDS-related
Kaposi’s sarcoma, with objective responses in the
30-40% range using high doses of intetferon.'"'®
Overall responses in the 10-20% range have been
seen in patients with melanoma and renal cell
carcinoma.'® ' TFN-a2a has been ineffective in
SqCLC, with responses in less than 10% of
patients.””

In vitro studies of the combination of IFN-a2a
and 13-cRA have shown a greater antiproliferative
effect on various SqCC cell lines than with either
agent alone.” Clinically, this combination has
demonstrated substantial activity in patients with
SqCC of the skin® and cervix.”

In 28 assessable patients with previously treated
advanced inoperable SqCC of the skin, 19 (68%)
responded to treatment, with seven (25%) being
complete responders. The response rate varied from
25% (2/8) in those with distant metastases to 85%
(17/20) with local-regional disease.”® The tesults in
patients with SqQCC of the cervix have been
impressive. In a study of 26 previously untreated
patients with locally advanced disease, the response
rate was 50% (12 partial responses and one complete
response). This included major responses in 66%
(10/15) of patients with bulky (10 cm or larger)
tumors.

The toxicities of the 13-cRA plus IFN-a2a
combination are unique, telative to chemotherapy.
The major toxicities observed have been fatigue and
anorexia from IFN-02a, and dry skin and cheilitis
from 13-cRA. There have been infrequent signifi-
cant hematologic side effects.’*”!

Despite the results in patients with other
advanced SqCCs, the combination of IFN-a2a and
13-cRA failed to show major activity in advanced
SqCLC. No responses were observed in 13
evaluable patients with metastatic disease. How-
ever, one partial response was obtained among four
evaluable patients with locally advanced disease.
The results of this trial lead us to conclude that the
combination IFN-a2a and 13-cRA does not exhibit
significant activity in metastatic SqCLC, but
clinically meaningful activity in patients with locally
advanced disease has not been excluded.
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