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Abstract

Background: There is no standard treatment for inoperable recurrent or
metastatic cancer of the uterine cervix. Retinoids and interferon, in combination
with cytotoxic compounds, have been shown to be active in squamous cell
carcinoma (SCC). This phase Il trial sought to estimate the response rate and
the tolerance to a 3-month treatment combining cisplatin, interferon-alpha (IFN-
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alpha) and all-trans-retinoic (tRA) or 13 cis retinoic acid (13Cis), in women with
recurrent or metastatic cervical SCC. Patients and methods: Between November
1994 and October 1996, 33 patients, who had previously received aggressive
treatment, and with metastatic and/or bulky disease were enrolled: 22 received
tRA(40 mg/m2/day), 11 received 13Cis (1 mg/kg/day) in combination with IFN-
alpha (6.106 Ul/day SC) for 84 days plus cisplatin (40 mg/m2 1V, days 1, 28 and
56). Results: All patients were evaluable for response and/or toxicity. Toxicities
were easily manageable and were never life-threatening, with major grade 3/4
vomiting (54%) and asthenia (54%). Seventeen patients (52%) stopped or
reduced treatment because of toxicity or progression. Six objective responses
(18%) were observed. No complete response was recorded. Median response
duration was 4 months. Time to progression was 9 months [range 3.3 to 20.9] for
responders and 7 months [range 1.7 to 32] for all patients. Conclusions:
Regarding toxicity, this regimen should no longer be recommended in previously
treated, advanced uterine SCC. However, the consistent response rate reported
here may warrant further investigations in an early setting. Retinoid-based
treatment with cytokines remains a promising field of research.

Full text

INTRODUCTION

The best method of treatment of metastatic or recurrent carcinoma of the
uterine cervix has not yet been established and multimodal therapies including
surgery, chemo-radiotherapy or chemotherapy have failed to improve survival
rates or produce durable remission [1-3]. In addition, systemic therapy has only a
limited role in controlling symptoms associated with loco-regional progression
such as sacral plexopathy, ureteral obstruction and thromboembolic events.
Thus, new therapeutic drugs must be investigated for control of these
symptoms and to prevent disease progression.

Interferon-alpha2a (IFN) and retinoids have shown promising results in a number
of squamous cell carcinomas [4]. Retinoids, the natural and synthetic
derivatives of vitamin A or retinol, have relevant cellular effects upon
differentiation, proliferation and apoptosis [4, 5]. A number of clinical trials have
shown their efficacy as chemopreventive and chemotherapeutic agents in head
and neck, skin, liver and cervical carcinomas [6, 7]. The high activity of tretinoin,
(all-trans-retinoic acid (tRA)), in acute promyelocytic leukemia (APL) has
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stimulated further interest [8]. Nevertheless, high recurrence rates suggest
that retinoids may have little activity as single agents but may improve the
efficacy of other anti-cancer modalities such as radiation or chemotherapy.
Interferons are active in several hematological malignancies such as Kaposi's
sarcoma, melanoma and renal cell cancer. Preclinical data have demonstrated
synergy and molecular interactions between retinoids and interferon [9, 10]
both inducing differentiation and/or apoptosis of epithelial cells. Preliminary
results with isotretinoin or 13-cis-retinoic acid (13Cis) and interferon-alpha in
previously aggressively treated patients, with cervical squamous cell carcinoma
[11-13] have been promising. Studies of these agents indicate that they may
increase the efficacy of chemotherapies such as cisplatin [14-16]. Targets of
such synergy could be induction of apoptosis, inhibition of angiogenesis or
differentiation of malignant cells. Regarding the activity of cisplatin in cervical
carcinoma, strategies combining retinoids, cytokines and chemotherapy
represented an attractive approach. We investigated this strategy in recurrent
or metastatic cervical carcinoma in terms of response rate, disease-free
survival, overall survival and tolerance profile. Two phase Il trials have been
initiated. Each one combined 13Cis or trans retinoic acid (tRA) with a constant
schedule of interferon and cisplatin. We report on these studies for (1) the
tolerance of such a combination, and (2) response rates.

PATIENTS AND METHODS
Eligibility criteria

Patients were eligible for this trial if they had a biopsy-proven, locally advanced,
unresectable or metastatic squamous cell carcinoma of the uterine cervix (T2b,
T3, T4). After a complete physical examination with appropriate laboratory and
radiological analyses, all women with the following eligibility criteria were
included: (1) age between 18 and 70 years; (2) life expectancy of at least > 3
months; (3) Karnofsky performance status >=70%; (4) measurable and/or
evaluable disease; (5) adequate bone marrow function (neutrophil count »
1,500/mm?3, platelet count > 100,000/mm?), renal function (serum creatinine <
1.5 x the upper limit of normal value), hepatic function (AST 34 1.5 x the normal
value, except if due to liver metastasis); (6) no pregnant or lactating women
(women of reproductive age had to use adequate contraceptive methods during
the study); (7) no uncontrolled brain metastasis, (8) no previous or ongoing
auto-immune or mental disease. All patients gave written informed consent in
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accordance with French law, the ethical committees of Marseilles approved the
protocol.

Treatment plan

Inclusion criteria, treatment plan, toxicity and response evaluation were the
same for these two studies, which were performed over a period of 2 years.
Results are presented together.

Treatment was administered on an outpatient basis, patients being hospitalized
only for severe toxicity. Recombinant interferon-alpha-2A (Roferon A®), all-
trans-retinoic acid (tRA) and 13 cis retinoic acid (13Cis) were provided by
Produits Roche (Neuilly-sur-Seine, France).

Interferon-alpha-2A (IFN-alpha) was given subcutaneously at 6108 units/day for
84 days, tRA was given orally, early in the morning at 50 mg/m?/day for 84 days
(Group tRA), and 13Cis was given orally, in the morning at 1 mg/kg/day for 84 days
(Group 13Cis). Intravenous cisplatin was given at 40 mg/m?/day on days 1, 28 and
56. Dose adjustments were made if required. Platelet or granulocyte toxicity
grade 3 warrented a reduction of IFN-alpha to 310° U/day and cisplatin to 20
mg/m?/day; if grade 4 hematological toxicity occurred, IFN-alpha and cisplatin
were stopped and half doses of tRA or 13Cis were given toxicity had abated.
Bleeding or infectious events were indications for complete interruption of
therapy. For non-hematological toxicity > = grade 3, treatment was stopped for
at least 2 weeks until regression of toxicity. Central nervous system toxicity led
to a 50% reduction in the dose of tRA or 13Cis for grade 2, and discontinuation
for higher grades. Reappearance of dose limiting toxicity at the lowest
permissible dose level resulted in removal from study. Treatment duration did
not exceed 12 weeks (84 days) and varied according to response. Patients with
potentially operable disease underwent evaluation every 2 cycles in order to
determine the date of earliest feasible surgery.

Criteria for response and toxicity

Before treatment, all patients underwent standard clinical evaluations, which
included medical history and physical examination, complete blood count, chest
X-ray, computed tomography scan to evaluate disease extent, and bone scans.
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Response was assessed after 7 and 12 weeks treatment with “prior-to-inclusion”
examinations repeated at each evaluation, except for the bone nuclide scan
which was performed only after 12 weeks of treatment. For response evaluation,
previously irradiated lesions were considered only in the absence of other
lesions.

Response was assessed using World Health Organization (WHO) criteria. A
complete response required disappearance of all clinical evidence of disease on
two consecutive measurements, at an interval of at least 4 weeks. A partial
response required a » = 50% decrease in the sum of the perpendicular
diameters of all measured lesions and/or in the size of evaluable lesions on two
consecutive measurements, at least 4 weeks apart. In addition, there should be
No new lesion or increase in any lesion size. Stable disease was defined as a
steady state or response, less than partial response or progression. Progressive
disease was defined as an increase of at least 25% of measurable or evaluable
lesions and/or the appearance of any new lesion. Treatment was stopped in
progressive disease but continued in stable disease or if partial response was
experienced. In patients with complete response, the decision was made
depending on the metastatic status of the disease at entry to the study.

Treatment toxicity was judged, according to the NCI-CTC criteria, every two
weeks using clinical examination and laboratory analysis including blood
chemistry, complete blood cell count, liver function test and serum lipid profiles.

RESULTS
Patient characteristics

Thirty-three patients were enrolled in these two studies. Their main
characteristics are listed in Table 1. Eleven received 13 cis retinoic acid (13Cis)
and 22 received trans retinoid (tRA). The median age was 48 years [range, 30.3-
691 years]. The Karnofsky index was more than 80% for 27 patients. All 13Cis
patients and all but 8 tRA patients (64%) had been treated previously with
cisplatin for their initial lesion. Ten patients (5 in each group), (30%), had had
progressive disease under previous treatment when they entered the study.
Fifteen patients (68%) in tRA group and ten (91%) in the 13Cis group had
metastases.
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Delivery of therapy

Twenty-two patients received tRA and eleven patients received 13cis retinoic
acid. Only 13/22 patients (61%) in tRA group and 7/11 (63%) in the 13cis group
continued treatment until day 84 (Table 3). In each group, the median duration
of treatment was 9 weeks (range, 2 to 12). The reasons for discontinuing the
treatment were as follows: toxicity (4/22 tRA and 2/11 13Cis patients), mainly
asthenia (tRA: 3 patients, 13cis: 2), grade 3 cutaneous toxicity (tRA: 1, 13cis: 1),
anemia (tRA: 1), progressive disease (3/22 tRA and 1/11 13Cis patients) and other
reasons such as patient’s decision (1/22 tRA and 1/11 13Cis patients).

In the 13Cis group, seven patients received a reduced dose of interferon-alpha,
eight received a reduced dose of 13Cis and five a reduced dose of cisplatin.
Twelve patients received full treatment in the tRA group: 19/22 received a
reduced dose of interferon-alpha, 16 received a reduced dose of tRAand 9 a
reduced dose of cisplatin. Only 14/22 patients received more than 80% of the
planned dose for cisplatin, 11/22 received more than 80% of the interferon-alpha
and 10/22 received more than 80% of the tRA.

Finally, only 4/11 patients received full 13Cis therapy and 12/22 received full tRA
therapy, with neither interruption nor dose reduction.

TOXICITY

All patients received at least two weeks of treatment and were evaluable for
toxicity. No toxic deaths occurred during the study or follow-up period (one
month after discontinuation of treatment). The main symptoms are listed in
Table 2.

The incidence of grade 3 and 4 hematological toxicities was moderate. Eight
patients (24%) experienced grade 3 neutropenia, one patient had grade 3
thrombopenia and eight patients had grade 3 or 4 anemia.

The frequent extra-hematological toxicities grade > = 2 included: astheniain 19
patients (57%) which was severe in 1 case, fever in 15 patients (45%),
nausea/vomiting in 18 patients (54%) and hepatic toxicity in 9 patients (27%).
Other toxicities were moderate and transient. Flu-like symptoms, allergic
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symptoms after administration of tRA and local reactions after administration of
interferon-alpha were unusual and regressed spontaneously.

Response

Thirty-two patients had measurable and/or evaluable disease, 8 had had
previous irradiation of the lesions in question. One patient received treatment
with tRA in an adjuvant setting, following resection of a lung metastasis from a
primary cervical carcinoma, and was therefore neither evaluable nor measurable.
Two patients in the tRA group with T2b and T3b discontinued this treatment
within 3 weeks due to partial response, but underwent radiotherapy followed by
surgery. Five patients (three patients in the tRA group and two in the 13Cis
group) were not evaluable for response since they discontinued treatment
within 7 weeks due to unacceptable toxicity.

Responses are listed in Table 3. At week 7, six patients (18%) had partial
response and nine patients had stable disease (27%). At week 12, 2 further
patients had partial response while two responders had progression, resulting in
the same response rate, while 8/33 patients had stable disease and 7/33 had
progressive disease. Among assessable patients, response rate was 23% (6/26)
at week 6 and 30% (6/20) at week 12.

Median time to progression was 4 months [range 0.4-17.7 months]. Median
overall survival was 7 months [range 1.7-32 months].

Of the 8 responding patients, 7 had metastasis, 7 had previously received
chemotherapy and all had a Karnofsky index higher than 80%. All but two
received > 80% of the planned dose of retinoid, while only 50% received > 80%
of planned dose of IFN-alpha. All but one received 100% of the cisplatin. Median
time to progression was 9 months [range 3.3-20.9 months], 2 were progressive
before 12 weeks. Median overall survival was 12 months [range 6-32 months] and
2 patients were alive at 28 and 32 months respectively.

DISCUSSION

The aim of this study was to evaluate the tolerance and the efficacy of a
combination therapy of retinoid, interferon and low dose cisplatin. Clinical
results from this trial were considered moderate, but not totally irrelevant. With
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8 objective responses, our trial suggests that interferon and retinoid may
potentiate low doses of cisplatin and may have minor but consistent activity in
patients with recurrent and aggressively pretreated SCC of the cervix. Indeed,
neither IFN-alpha nor retinoic acid as single agents or in combination have
shown any activity in squamous cell carcinoma (SCC). This inefficacy led to the
early disruption of the New York GOG trial [17], while the SWOG support the lack
of recommendation for further use of 13cis or tRA in combination with
interferon-alpha in recurrent cervical carcinoma [18]. The present dataand
those previously observed in a larger population in our institution [19], clearly
contrast with the lack of efficacy mainly reported in other SCC. One reason
might be the patient selection criteria. In the present trial, we found no
difference. Most of our patients had been previously treated. In fact, preclinical
data have suggested that the benefit of interferon and retinoid is reserved for
chemoprevention and not for the treatment of advanced disease. Our results do
not support this hypothesis. Alternatively, the treatment schedule may have
influenced the results. It is unlikely that an infra-optimal dose of cisplatin alone
(40 mg/m? every months) can explain a response rate of almost 24% in these
patients. The optimal dose of interferon is un-known, so we proposed the use of
alow dose, assessed as effective and only slightly toxic. We did not observe any
difference between 13cis and all trans retinoic acid treatment since these two
isomers are rapidly and reversibly transformed [20]. It can therefore be

suggested that some degree of synergy exists between low-dose tRA, IFN-alpha

and cisplatin. This synergy has been assessed in vitro [21] where murine
retinoids block the production of many cytokines by tumor cells such as:
vascular permeability factor/vascular endothelial growth factor-induced
microvascular permeability and angiogenesis [23]. It is consistent with the
correlation previously found between vascularization, micro-vessel count and
responsiveness to INF and RA [24]. The correlation between micro-vessel
density and response to retinoid- IFN-cisplatin should be evaluated in order to
determine if responders have a specific biological profile.

The mechanism of such an interaction at a cellular level is poorly understood.
Retinoic acid receptor beta (RARbeta) is thought to be the key gene in this
synergy. Most malignant and premalignant SCC exhibit a reduced level of
RARbeta expression [25], while IFN and tRA upregulate its expression, allowing
adequate regulation of cell proliferation [26]. Another hypothesis is that
retinoids enhance IFN signal transduction predominantly in HPV positive cells
[27]. We found no correlation between response and HPV status in this study.
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The toxicity observed in this trial was tolerable and included the classical
adverse effects of each drug. Potentially overlapping toxicities such as
hematological (for IFN-alpha and cisplatin) or hepatic (for tRA and IFN-alpha)
were also observed, but were relatively moderate and were similar to those
reported by others [9, 12, 28, 30]. No life-threatening event was observed and
toxicities were easily manageable. However, side effects or patient refusal
justified definitive or temporary discontinuation of treatment in 12 patients and
only 18 patients received the planned treatment. Clearly, such treatments have
substantial toxicities in patients with advanced and aggressively pretreated
disease. Previous studies evaluating combination of retinoids (tRA or 13Cis) and
IFN-alpha have reported a pattern of adverse effects qualitatively similar to our
results, but toxicities were generally considered moderate and largely
acceptable. The substantial toxicities observed in our study could have been
due to patient population differences, including previous aggressive treatment
or cisplatin. Consistent with our data, a recent phase Il study evaluating the
combination of tRA with cisplatin-based chemotherapy in advanced, small cell
lung carcinoma reported early discontinuation of retinoid administrationin the
majority of patients because of unacceptable toxicity [30]. A combination of

13cis, IFN and radiotherapy was associated with unexpected toxicity towards the

colon mucosae.
CONCLUSION

The correlation between tRA pharmaco-kinetic and clinical effects (response or
toxicity) remains controversial. Strategies aiming to prevent early decline in tRA
plasma levels have been successful on a pharmaco-kinetic basis, but have not
translated into clear clinical benefits. Whatever the schedule of administration,
any tRA pharmaco-kinetic parameters can predict a toxicity pattern [31]. Itis
likely that intracellular parameters (such as qualitative or quantitative patterns
of retinoic acid receptor expression), rather than pharmaco-kinetic factors are
preponderant in clinical activity.

Regarding the short, median duration of response and the substantial toxicity
observed, this regimen can no longer be recommended for previously treated
patients with advanced disease. However, the consistent response rate
reported here could encourage further clinical studies, since control of high risk,
squamous carcinoma of the uterine cervix needs new treatments and
strategies. Chemotherapies involving newer drugs [32] have been
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disappointing, while new retinoids that have distinctive binding properties and
transactivation effects on the various retinoic acid receptor (RAR and RXR)
subtypes [33-36] could allow differential modulation of retinoid receptor-
induced gene expression and a potentially more favorable efficacy/safety ratio.
Retinoid-based therapy, including combination with cytotoxic compounds,
remains a promising field of research.

Accepted on 24/12/01
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Table 1
Patient characteristics
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T2a 1 1
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Table 2
Toxicity
The highest toxicity during treatment is reported for each
patient receiving tRA or 13 Cis. NCI-CT C scale is used

Toxicity grade Orade ] GCrdel OGrde3 Grde 4
M patients 1RAS tRAS tRAS tRAS
13 cis 13 ci= 13cie  15cis

Allalive phosplatase 21 i) ] hi]
Mausearomiting 442 504 T2 A0
Stomatitis 2mn 10 0/l hi]
Aztheria 2mn =23 43 1n
Fever o0n 15 0n hi]
Meutropenia 443 22 4/4 o
Anemia Tl 145 0i2 0l
Thrombopenia T2 =L 4/1 1n

Table 3

Tumoral response and treatment
13 cis Transz Total

retinoic acid etinoic acid

11 patients 22 patients 33 patients
Treatment duration
12 weels 7 1z 20 i8] %)
2-11 weelks 2 4 B (12%)
T-d weeks 1 1 2 6%
= 4 weeks 1 4 5 (15%)
Response at 7 weeks
Partial res porse A 4 f (189
Stable disease = ] o (27 %)
Progression 1 T 2 24%)
Mon-evaluable 5 5 10 (20%)
Response at 12 weeks
Partial res porse 2 4 & (12%)
3tahle disease 3 5 2 24%)
Progression = 4 T (21 %)
Mon-evaluable ) o 12 (36%)
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