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Abstract Purpose: The Gynecologic Oncology Group
performed a phase II study to determine the response
rate to pyrazoloacridine (PZA) in patients with ad-
vanced, persistent or recurrent squamous carcinoma of
the cervix. Methods: PZA was administered intrave-
nously over 3 h every 3 weeks. A dose of 760 mg/m2 was
given to the first 11 patients and was reduced to 560 mg/
m2 for subsequent patients. The dose reduction was
undertaken because of unexpected severe neutropenia
among the initial patients. Results: Among 24 evaluable
patients, 21 of whom had prior chemotherapy, there was
one, brief, complete response (4.2%) and no partial re-
sponses. The major toxicity was neutropenia. Conclu-
sion: PZA at the dose and schedule employed, has
insignificant activity in this population.

Keywords PZA Æ Pyrazoloacridine Æ Cervical cancer

Introduction

Approximately 60% of patients with locally advanced
squamous cell carcinoma of the cervix will have disease
persistence or recurrence after local therapy [8]. In a
series of phase II trials conducted by the Gynecologic
Oncology Group (GOG) single-agent activity in squa-
mous cervical cancer has been demonstrated for cispla-
tin, ifosfamide and dibromodulcitol [13, 14, 15]. These
drugs, as well as bleomycin and paclitaxel, have been
evaluated in combination in recent phase III studies [3,
6, 7], although none of the regimens have yet shown
improved long-term survival compared to single-agent
cisplatin. In view of the poor prognosis of patients with
advanced or unresectable recurrent disease, new active
agents are being sought.

Pyrazoloacridine (PZA, NSC 366140) is a 9-methoxy
acridine compound selected for clinical development on
the basis of several unusual properties observed during
preclinical evaluation. Although the mechanism of ac-
tion is unknown, acridine compounds cause cytotoxicity
through DNA and RNA interactions. PZA acts as a
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DNA intercalator [1, 2] and also inhibits RNA synthesis.
PZA may inhibit both topoisomerase I and II [11] and is
active against multidrug-resistant tumor cells [12].
Compared to other agents, it has demonstrated in-
creased activity against solid tumor lines relative to
leukemic tumor lines. It has also shown unusual activity
against hypoxic cells and plateau-phase (noncycling)
cells, which are not commonly targeted by other drugs.

With both 1- and 3-h infusions given every 3 weeks,
the most common toxicities are emesis, leukopenia,
anemia and neutropenia. Reversible neuromotor and
neuropsychiatric disturbances have been seen with 1-h
infusions [5], but are eliminated with a 3-h schedule [11].
Myelotoxicity increases with the 3-h schedule [11]. Re-
sponses in phase I trials have been reported in patients
with colon, cervical and ovarian cancers [11]; however,
no significant activity has been reported in pancreatic
[18] or colorectal [17] carcinomas. A dose of 750 mg/m2

administered every 21 days has been used, and tolerated,
in phase II trials in pancreatic cancer [18], colorectal
cancer [17], transitional cell carcinoma [4] and ovarian
cancer [9], but lower doses have been prescribed in other
populations. In a phase II study of patients with cispl-
atin-refractory germ cell tumors, 600 mg/m2 was given
every 3 weeks and 46% of the patients experienced
grade 3 or 4 neutropenia [16]. In a GOG phase II trial in
patients with endometrial cancer, all of whom had pre-
viously received chemotherapy and radiation, the initial
starting dose of 750 mg/m2 was reduced to 560 mg/m2

because of an unacceptably high frequency of granulo-
cytopenia among the first patients enrolled [10]. Neu-
tropenia was a predominant toxicity in each of these
trials [4, 9, 10, 11, 16, 17, 18].

The GOG initiated a phase II clinical trial to deter-
mine the response rate to PZA in patients with ad-
vanced, persistent or recurrent squamous cell carcinoma
of the cervix and to describe the nature and degree of
toxicity in this population. The phase II dose of 750 mg/
m2 given every 3 weeks appeared tolerable for most
populations and was chosen as the initial starting dose
for this investigation.

Material and methods

Women with advanced, persistent or recurrent squamous cell car-
cinoma of the cervix were enrolled on a GOG phase II study of
PZA. All patients had disease progression after local treatment and
were allowed only one prior chemotherapy regimen. Patients had
measurable disease, GOG performance status of 2 or less, and
adequate hematologic, hepatic and renal function. Patients with
pre-existing neurologic toxicity were eligible; however, the toxicity
was required to be limited to paresthesia and decreased vibratory
sense without motor weakness. All patients were required to be able
to function independently and be without delirium, confusion,
suicidal ideation or untreated depression. Patients with another
prior or concomitant malignancy, other than non-melanoma skin
cancer were not eligible.

Written informed consent was obtained from all patients prior
to entry on study fulfilling all institutional, state and federal reg-
ulations. The study was approved by the institutional review board
of all participating institutions.

The initial starting dose of PZA was 750 mg/m2 in 500 ml
dextrose 5% in water over 3 h, but this was decreased to 560 mg/
m2 after the first 11 patients had been treated because of an un-
expectedly high frequency of myelotoxicity. Patients were retreated
every 3 weeks. All patients received antiemetics. Patients who re-
ceived one or more courses of treatment and who survived at least
3 weeks were evaluable for response. Patients who received one or
more courses were evaluable for toxicity.

Granulocytes >1500/ll, platelets >100,000/ll, creatinine
£ 1.5 mg%, bilirubin £ 1.5 mg/dl and recovery of all other tox-
icities to GOG grade 1 or less were required for retreatment. If
toxicity persisted, treatment delay to a maximum of 14 days was
permitted to meet the above criteria. If toxicity had not resolved to
permit treatment within 14 days from the planned treatment, the
patient was removed from study.

Dose reductions to 75% and 50% and escalation to 125% of
the starting dose were required based on tolerance of the prior
course. One-level dose reduction was required for any of the fol-
lowing: febrile neutropenia or grade 4 neutropenia (absolute
neutrophils <500/ll), platelet transfusion or grade 4 thrombocy-
topenia (platelets <25,000/ll) or nonhematologic toxicity of grade
2 or more (except nausea or vomiting). Two dose reductions were
permitted for each patient. Myelosuppression was initially man-
aged by dose delay and/or dose reduction without the use of G-
CSF or other hematopoietic growth factors. At the discretion of the
treating physician, management of recurrent myelosuppression
with G-CSF, rather than a second dose reduction was permitted.
One-level dose escalation was required if all of the following were
met on the previous course: no treatment delay for recovery of
toxicity, no hematologic toxicity of grade 2 or more, no nausea or
vomiting of grade 3 or more and no other nonhematologic toxicity
of grade 1 or more.

Patients were assessed prior to each course of treatment and
disease measured only by scans was assessed before every second
course of treatment. Treatment was continued until disease pro-
gression or the patient became unable to tolerate 50% of their
original starting dose.

The GOG has tested numerous agents in phase II trials in this
population and only six have demonstrated response rates in excess
of 10%. The group has determined that novel agents with response
rates less than 10% are unlikely to warrant further study and that
those with response rates in excess of 30% will certainly be of great
interest. Therefore, the present trial incorporated a two-stage
sampling design with the intent of accruing approximately 25 pa-
tients during the initial stage. Three or fewer responses among the
first 25 patients enrolled would indicate a response rate of less than
10% and further study would not be indicated. If four or more
responses were observed among the first 25 patients enrolled, then
an additional 15 patients would be accrued to allow more precise
determination of the true response rate. The power of this study to
detect a response rate of greater than 30% was 93%.

Results

Of 28 patients enrolled, 2 (7.1%) were ineligible (1 be-
cause of incorrect cell type and 1 because of failure to
adequately demonstrate an invasive primary lesion) and
1 (3.6%) was eligible but was inevaluable because she
was never treated with PZA. Of the 25 evaluable pa-
tients, 1 (4.2%) was evaluable for toxicity but not for
response, and the remaining 24 (85.7%) were evaluable
for both response and toxicity. Of the 25 patients en-
rolled who were documented to have invasive squamous
carcinoma of the cervix, 15 (60%) had disease within a
previously irradiated field, 6 (24%) had disease outside a
previously irradiated field and 4 (16%) had lesions in
both previously irradiated and unirradiated fields.
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The median age of the patients was 47 years, with a
range of 24 to 73 years. Five patients had a GOG per-
formance status of 0, 12 had a performance status of 1,
and 7 had a performance status of 2. All 24 patients had
persistent or recurrent disease and had received previous
radiation therapy; 21 had received prior chemotherapy.
The median number of courses given was two, with a
range of one to four.

Response

There was one complete response in a palpable left supr-
aclavicular lymph node assessed by physical examination,
and no partial responses among the first 24 evaluable
patients. In the one complete responder, the site of pro-
gression after complete responsewas in the lung. The total
response rate in this study was, therefore, 4.2%. The du-
ration of the complete response rate was only 29 days. Six
patients (25.0%) had stable disease; the remaining 17
evaluable patients (70.8%) had increasing disease.

Adverse effects

Adverse effects are summarized in Table 1. The pre-
dominant toxicities of PZA in this population were
hematologic. Of 25 evaluable patients, 5 (20%) experi-
enced grade 4 leukopenia, 5 (20%) had grade 4
neutropenia, 2 (10%) had grade 4 anemia and 1 (4%)
had grade 4 thrombocytopenia. Three of the five

patients who had grade 4 leukopenia received doses of
750 mg/m2, and the other two were treated at 560 mg/
m2. The median nadir leukocyte count for the 14
patients with leukopenia was 1650/ll (range 100–3600/
ll). There were no lethal adverse events.

Conclusions

PZA at this dose and on this schedule was relatively well
tolerated but it showed insignificant activity in patients
with advanced, persistent or recurrent squamous carci-
noma of the cervix. It is noteworthy that the original
starting dose of 750 mg/m2 was not tolerable in this
patient population, most of whom had had prior radi-
ation and chemotherapy. The reduced starting dose of
560 mg/m2 appeared adequate since 20% of the popu-
lation experienced grade 4 neutropenia.
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