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Case report

Prolonged stabilization of progressive
squamous cell cancer of the cervix with
interferon-a and 13-cis-retinoic acid: report of
two cases and review of the literature
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Recurrent and metastatic cervical carcinoma has very poor
prognosis, mainly because there is no effective systemic
therapy which would increase the duration of survival.
Biologic agents have recently been found to have activity
in cervical carcinoma. The combination of interferon (IFN)-a
and 13-cis-retinoic acid has additive and synergistic anti-
tumor activity. Both have antiviral, inmunoregulatory and
antiangiogenic properties, and are known to modulate
malignant cell differentiation and proliferation. We report
two patients with recurrent squamous cell carcinoma (SCC)
of the cervix who had small-volume progressive metastatic
disease, and were treated with a combination of IFN-a« and
13-cis-retinoic acid. The first patient had pelvic lymph node
metastases and the other had lung metastases. The pre-
viously progressive diseases remained stable for a pro-
longed period of time, 3 and 4 years, with a good quality of
life. These cases suggest the possibility of using IFN-a and
13-cis-retinoic acid as a treatment for small-volume residual
disease or as postinduction therapy in patients at high risk
for disease recurrence.
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Introduction

Recurrent and metastatic cervical cancer that cannot
be managed by surgery or irradiation remains a grave
problem. Currently, systemic therapy with cytotoxic
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agents is used for palliation but does not prolong
survival. Many clinical trials of single-agent or combi-
nation chemotherapy have resulted in objective
responses.lf?’ However, the incorporation of current
chemotherapy with radiation or surgery has not
prolonged the duration of survival and significant
side effects have been noted. ® These observations
suggest the need for a different and hopefully more
effective approach.

The combination of retinoic acid and interferon
(IFN)-a had additive and synergistic antitumor

ivity.'" "' The antiproliferative and differentiating
effects have been demonstrated in many in vitro
and in vivo systems. This novel treatment has
shown activity in hematologic malignancies's"’q and
solid tumors."*™*° The combination of 13-cis-retinoic
acid and IFN-¢ was used in heavily pretreated
advanced inoperable squamous cell cancer (SCC) of
the skin with an objective response rate of 68%'®
and in previously untreated locally advanced SCC of
the cervix with a 50% response rate.'”

We report two patients with recurrent SCC of the
cervix who had small-volume progressive disease. In
each patient there was concern that their diseases
would begin to progress rapidly. Accordingly, the
combination of 13-cis-retinoic acid and IFN-a was
initiated in the hope of delaying the further progres-
sion of their diseases. The first patient had pelvic
lymph node metastases and the other had lung
metastases. Disease in both patients remained stable
for a prolonged period of time.
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Case 1

A 35-vear-old woman, gravida 4, para 3, abortion 1,
was referred to the University of Texas MD Anderson
Cancer Center in 1990 because of intermittent
vaginal bleeding during pregnancy that was thought
to be secondary to placenta previa. Two months
after delivery she had heavy bleeding from the
uterus. The uterine curettage revealed secretory
endometrium and fragments of infiltrating poorly
differentiated squamous cell carcinoma, possibly of
cervical origin. Initial pelvic evaluation at MD
Anderson Cancer Center revealed an enlarged cer-
vix, 4 cm in diameter, with a hard consistency. There
was a friable circumferential lesion around the
external os and an irregular nodule infiltrating into
the submucosa of the posterior fornix. Bimanual
pelvic examination revealed no parametrial exten-
sion. General physical examination was unremark-
able. There was no lymphadenopathy. Findings from
metastatic survey, including cystoscopy and procto-
scopy; chest X-ray; lymphangiography; i.v. pyelogra-
phy and blood chemistries were unremarkable
except for a hemoglobin of 9.6 g/dl. The patient was
diagnosed as having invasive SCC of the cervix stage
IIA. She received radiotherapy treatment consisting
of 40 Gy, in 20 fractions over 4 weeks, of external-
beam radiation with 18 MeV photons to the whole
pelvis and two intracavitary utero-vaginal cesium
insertions (48 h each), and an additional 10 Gy of
external-beam radiation to the left hemipelvis. The
pelvic tumor showed complete resolution. In July
1991, she had symptoms of left ureteral obstruction
and a local recurrence of cervical cancer was
suspected. The cervix and parametrial areas ap-
peared to be normal on pelvic examination. Fine
needle biopsies of the cervix, the parametrium and
the uterosacral ligament revealed no cancer. A
computerized tomography (CT) scan of the abdo-
men and pelvis showed evidence of extrinsic com-
pression of the left ureter but no definite mass.
Because of persistent pelvic pain on her left side,
the patient underwent an exploratory laparotomy to
relieve the obstructed ureter. The left pelvic lymph
nodes were enlarged. The biopsy findings confirmed
metastatic SCC in the left external iliac nodes. After
an uncomplicated postoperative period she was
considered for further therapy to delay the svmpto-
matic recurrence of her disease. As of August 1991
she had been treated with 3 X 10° U of IFN-«2a s.c.
once a day plus 40 mg of 13-cis-retinoic acid taken
orally twice a dayv (approximately 1.5 mg/kg). The
side effects of drv skin and dry conjunctivae were
ameliorated with a skin lotion and carboxvmethvl-

cellulose eye drops, respectively. The patient did
well and the disease remained stable for 48 months
as confirmed by the absence of pain and magnetic
resonance images of the pelvis. In September 1995,
she developed increasing and uncontrolled pain in
the left pelvic area. Pelvic examination and magnetic
resonance images did not reveal any lesions. Never-
theless, because of subjective evidence of progres-
sive disease, this treatment regimen was discon-
tinued and the patient was started on carboplatin
with a resultant rapid amelioration of pain.

Case 2

A 44-year-old woman presented to her physician in
April 1983 with a history of a clear vaginal discharge
and postcoital bleeding of 1 year duration. On pelvic
examination a cervical ulceration was found and
findings from a Papanicolaou’s smear were reported
as class II. She received no treatment. Six months
later she had severe and persistent pelvic pain on
her right side. An iv. pyelogram showed right
hydronephrosis. Findings from a repeat Papanico-
laou’s smear were reported as class V. A cervical
biopsy revealed invasive SCC. She was referred to
the University of Texas MD Anderson Cancer Center
and was found to have an enlarged cervix, 4.5 cm in
diameter. There was a small exophytic friable mass
in the center of the cervix. Biopsies revealed non-
keratinizing SCC. The vaginal mucosa was normal.
The bimanual and rectovaginal examinations re-
vealed an irregular mass that extended to the right
parametrium but was not fixed to the right pelvic
wall. The left parametrium was free of disease.
There was no lymphadenopathy and the remainder
of the physical examination was unremarkable.
Findings from metastatic evaluation, including chest
X-ray, lymphangiography and blood chemistries in-
cluding measurements of the serum levels of blood
urea nitrogen and creatinine were within normal
range. The final diagnosis was SCC of the cervix
stage IIIB. She received radiation therapy which
consisted of initial transvaginal irradiation 5 Gy given
twice and then whole-pelvic irradiation at a total
dose of 40 Gy given in 20 fractions over 4 weeks.
She tolerated the radiotherapy quite well. She
continued irradiation with intracavitary utero-vaginal
brachyvtherapy. The intracavitary radioactive cesium
sources were placed with an afterloading uterine
tandem and colpostats. She received three intracavi-
tary treatments with a total dose of ~200 mgh
equivalent of radium. The treatment ended in
January 1984 and resulted in a complete remission
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of the pelvic tumor. The cervix remained irregular
but had no sign of residual tumor. The right
parametrium became densely fibrotic. The patient
also had subjective improvement in symptoms with
tremendously reduced rightside pelvic pain. A
follow-up i.v. pyelogram showed reduced right-side
hydronephrosis.

The disease remained in remission for more than
5 years when, in October 1989, a surveillance chest
X-ray showed pulmonary metastases. CT scan of the
chest revealed bilateral, multiple pulmonary nodules
ranging from 0.8 to 1.5cm in size. She had no
evidence of pelvic recurrence on pelvic examination
or on magnetic resonance images of the pelvis.
There was no lymphadenopathy. Findings on a CT
scan of the brain, a bone scan and the blood workup
were unremarkable. In view of the absence of
extrapulmonary disease, she underwent right thor-
acotomy with multiple wedge resections of the
metastatic nodules. The planned bilateral thoraco-
tomy was completed 2 months later with surgery on
the left lung. Microscopic examination of all re-
sected tissues revealed metastatic poorly different-
iated SCC consistent with the patient’s primary
cervical cancer. The postoperative period was un-
eventful. She did well for almost 20 months, when
enlarging multiple pulmonary nodules were detected
in her right lung. A repeat right thoracotomy with
excision of the multiple metastatic nodules was
performed without complication.

In April 1992, 9 months after the last thoracotomy,
a CT scan of the chest showed new multiple nodules
in both lungs. There was no evidence of recurrent
tumor in the pelvis or any other site. Because this
recurrence was early after the last thoracotomy,
systemic therapy was considered. She was treated
with 13-cis-retinoic acid (1 mg/kg/day) orally plus
IFN-g2a at 3 X 10°U s.c. 3 days a week. The
metastatic nodules in both lungs remained stable for
almost 3 years. However, eventually the nodules
increased in size and this therapy was stopped. The
remarkable side effects had been fatigue, cheilitis
and conjunctivitis. Despite the side effects, the
patient had continued her full-time employment as a
physician and her avocations of skiing and hiking in
the mountains.

In November 1995, she began experimental ther-
apy with the angiogenesis inhibitor TNP-470.

Discussion

The synergistic antitumor activity of the combination
of retinoic acid and IFN-a may be due to the altered
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expression of various gene products. For example,
IFN increases the expression of protein kinase R
(PKR) and 2'.5'-oligoadenylate synthetase (2'-5'AS)
which is a family of enzyme isoforms. The major
function of PKR is believed to be the regulation of
the cellular and viral protein synthetic rate.”' " The
enzyme 2'-5°A$ plays a role in the antiviral and
antiproliferative actions of IFNs.”* " IFN was also
found to induce tumor suppressor gene products,
such as the retinoblastoma gene product (pr).Zx
Furthermore, IFN-a¢ has been shown to downregu-
late the expression of angiogene inducers, basic
fibroblast growth factor and IL-8, and therefore to
reduce the vascularity of tumors™* in pre-clinical
models.

Retinoic acid potentiates the antiproliferative ac-
tions of IFNs by enhancing cell differentiation."*"
The other possible mechanism of tumor suppression
is the ability of retinoids to inhibit the expression of
the stromolysin gene in tumor cells. Stromolysin
degrades the stromal tissue and thus promotes
tumor invasion and metastasis.31‘5 2 Moreover, reti-
noic acid has been shown to induce transplanted
human squamous cancer cell lines to switch from an
angiogenic phenotype to a non-angiogenic one by
inducing the secretion of an angiogenesis inhibitor.”’
The combination of IFN-a and retinoic acid was
synergistic in inhibiting neovascularization in experi-
mental models.*’ Interestingly, IFN and retinoic acid
suppress the growth of human papilloma virus type
16 (HPV-16) immortalized cervical epithelial cells;
however, only IFN suppressed the level of HPV-16
EG and E7 mRNA*® Because HPV-16 E6 and E7
proteins bind and inactivate p53 and pRb their
reduced levels may be one of the mechanisms of
IFNs action against HPV-related cervical neoplasia.

In SCC of the skin, major responses were achieved
with 13-cis-retinoic acid alone,ﬁ'% but the most
interesting results were réportcd with the combina-
tion of 13-cisretinoic acid and IFN-«. Thirty-two
patients with heavily pretreated advanced inoperable
SCC of the skin were treated.'® Among 28 patients
in whom disease could be evaluated the objective
response rate was 68%, with disease in six patients
completely responding. Lippman et al" then con-
ducted a trial in 32 untreated patients with locally
advanced SCC of the cervix (stage IB to IVA).
Seventeen patients had bulky tumors at least 10 cm
in diameter. Patients received an oral dose of 1 mg/
kg/day of 13-cisretinoic acid combined with
6 X 10° U of IFN-« injected s.c. daily for at least 2
months. The response rate was 50% with disease in
9% (two patients) completely responding. Clinical
response resulted in reduced pain and bleeding.
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Toxicity was well tolerated, manifesting as fatigue
and mild cheilitis. This activity was confirmed in
another study with a 42% response rate (8% com-
plete).m

Murad er al' explored the activity of this regi-
men in 18 patients who had recurrent cervical
cancer. The overall response rate in previously
irradiated but chemotherapy-naive patients was 17%
(two of 12 patients) with all responses achieved
within a prior radiotherapy field. There was no
objective response among the six patients in whom
previous salvage chemotherapy had failed. Another
study confirmed the lack of response with this
combination in patients with recurrent disease
refractory to chemotherapy and radiotherapy. * De-
spite its different antitumor mechanism, this combi-
nation may be cross-resistant to chemotherapy.

Conclusion

Current and future trials will help to determine the
role of combining biologic agents with conventional
therapy as primary or palliative treatment in recur-
rent cervical cancer. The combination of IFN-« and
13-cis-retinoic acid may have a role as treatment for
small-volume residual disease or as postinduction
therapy in patients at high risk for disease recur-
rence.
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