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Abstract

We report the results of phase II studies using a combination of
ifosfamide, cis-platinum and bleomycin (BIP) in advanced and
recurrent cervical cancer. Fifty-one patients have been studied.
In 37 patients with disease not amenable to radical local therapy
27 objective responses (73 %) were seen with 7 complete re-
sponses. Eleven of 14 patients (79%) with primary inoperable
disease had at least a 50% reduction in tumour bulk prior to
radical local radiotherapy. All patients experienced alopecia,
nausea and vomiting. Other toxicity included myelosuppression,
infection, reduction in renal function and disturbance of con-
sciousness. There was no evidence that primary chemotherapy
enhanced the acute toxic effects of pelvic radiotherapy. These
data indicate that BIP is highly active in cervical cancer and can
be used for effective palliation and cytoreduction in more than
70% of patients.

Key words: Uterine cervical cancer; advanced or recurrent,
bleomycin, ifosfamide, cis-platin.

Cervical carcinoma accounts for around 4% of all ma-
lignancies in women in the UK and is the commonest
gynaecological malignancy. Stage specific 5-year survival
for treated women with this disease has not altered over
the last 20 years. Any improvements in overall survival
that have occurred reflect a trend towards early diagnosis
rather than improvements in treatment. A significant pro-
portion of women will relapse after primary therapy. In
this group prognosis is particularly poor with 1-year sur-
vival of less than 15% (5). Therefore, we believe that
there are 3 potential roles for chemotherapy in this dis-
ease: as palliative treatment in symptomatic recurrent
disease, as primary therapy in patients presenting with
bulky early or advanced stage disease and as adjuvant
therapy in patients with early stage disease where adverse
prognostic features are identified.

Chemotherapy is often the treatment of choice in wom-
en with recurrent disease. Early studies of chemothera-
py in this setting demonstrated both complete and partial
responses with single agent and combination chemothera-
py. However, overall response rates in these studies rare-
ly exceeded 25% for single agents and 50 % for combina-
tion regimens (3, 4). Furthermore, duration of remission
was short with a median in most studies of around 12
weeks. Several recent studies, including one from our
own centre, have confirmed the effectiveness of two
agents, cis-platinum and ifosfamide, in cervical cancer (1,
2, 9). Both agents show response rates of around 30%
with a significant number of complete responses. In the
single agent phase 11 studies reported for these drugs, a
number of patients with complete responses have experi-
enced significant long term duration of remission. In addi-
tion, palliation of symptoms associated with recurrent
disease has been reported (2). The most effective combi-
nation regimens have been those that combine cis-plati-
num and bleomycin with other active chemotherapeutic
agents (6, 13). Response rates up to 66% have been
demonstrated for such combinations.

Important factors which may account for treatment fail-
ures in primary disease are tumour buik and the presence
of extra-pelvic metastases at the time of primary treat-
ment. Strategies to improve radical local therapy have
centred on improving local control with radiation sensitiz-
ers. None has been shown to convincingly improve sur-
vival apart from hydroxyurea which may improve local
control and survival in patients shown to be free of para-
aortic metastases at the time of primary treatment (11).
Para-aortic irradiation with tumoricida! doses has been
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reported to produce unacceptable toxicity (10). Thus
there is potential for systemic treatment in this setting.
Primary chemotherapy prior to radical local radiotherapy
has potential to cytoreduce bulky tumours and sterilize
extrapelvic metastatic disease which may improve surviv-
al.

In an attempt to improve the treatment of advanced
cervical cancer, we combined ifosfamide and cis-plati-
num, the 2 most active agents in cervical cancer, with
bleomycin (BIP). The resuits of this phase II study are
reported. The aims of the study were to assess the re-
sponse rate, duration of response and toxicity of the
combination in recurrent cervical cancer no longer ame-
nable to radical local therapy and to explore the feasibility
of giving BIP as primary therapy prior to conventional
treatment in patients with bulky early and advanced stage
disease.

Material and Methods

Between February 1985 and June 1987, 37 patients with
biopsy proven cervical cancer no longer amenable to radi-
cal local treatment were entered into this study. The
patient characteristics are shown in Table 1. With the
exception of one patient with 4B disease all patients had
received previous treatment. The sites of recurrent dis-
ease are documented in Table 1. Follow-up is complete to
30th June 1987 except for one patient who emigrated after
achieving a partial response. She has been censored at her
last date of follow-up for all analysis.

Patients received treatment with bleomycin, ifosfamide
and cis-platinum (Figure). Mesna 8 g/m® was administered
concurrently with the ifosfamide infusion and continued
for a further 12 h to prevent urothelial toxicity. All pa-
tients received 2 courses of treatment unless there was
definite evidence of progression with a maximum of 6
courses of treatment being given to responders. Dose
modification was carried out in the form of 30% dose
reduction if the blood count fell below 2.8x10%1 and/or
creatinine clearance was less than 40 mi/min at day 28, or
in the form of delaying treatment.

Fourteen patients with biopsy proven untreated inoper-
able primary disease were also entered into the study to
test the feasibility of giving BIP as primary chemotherapy.
The patient characteristics are shown in Table 1. The
patients were treated with either 2 or 3 courses of BIP
depending on clinical response and then received conven-
tional radical local radiotherapy comprising brachyther-
apy and whole pelvic teletherapy. Treatment scheduling
and dose modifications were as for patients with recurrent
disease.

Patients were assessed clinically and whenever possible
using radiological methods which included computed axial
tomography, conventional radiology and ultrasound. In
cases of pelvic disease when there was doubt as to the
extent of response examination under anaesthetic was
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Fig. 1. BIP regimen.

Table 1

Patient characteristics

Recurrent Primary
(n=37) (n=14)

Mean age (range) 40 (24-74) 46 (30-69)
Mean Karnofsky (range) 86 (70-100) 93 (90-100)
Histology

Sq. well 4 0

Sq. mod 9 3

Sq. poor 20 8

Adeno. 2 1

Unknown 2 2
Original FIGO stage

1B 17 0

2A 3 0

2B 6 7

3A 1 1

3B 4 4

4 2 1

Unknown 4 1
Previous treatment

None i 14

Surgery 6 0

Surgery/RT 19 0

RT 11 0
Site of disease

Primary 2 14

Pelvic recurrence 24 0

Regional nodes 8 i

Metastatic nodes 5 1

Lung 6 0
Assessment method

Clinical 12 9

CXR 6 0

CT scan 23 S

Ultrasound 4 0

Sq =squamous, Adeno = adenocarcinoma, RT =radiotherapy,
CXR = chest radiogram, Well = well differentiated, Mod = mo-
derately differentiated, Poor = poorly differentiated, CT = com-
puted axial tomography

carried out, by at least 2 clinicians, with biopsy of pre-
viously involved areas. WHO criteria for toxicity and
UICC criteria for response were used.

Data was recorded prospectively on proformas and
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Table 2
Toxicity with BIP

Major toxicity
Hair loss

Nausea and vomiting

Complete, reversible
Moderate, patchy
Transient

Required IV support

95 % of patients
5 % of patients
92 % of courses
8% of courses

Haematological Blood transfusion 11% of courses
WCC nadir 2.1x10° 15 days
Central nervous system Confusion diorientation 1 patient
(nomogram not used)
WHO grade
Other toxicity 0 1 2 3
(% courses affected)
Infection 87 6 4 3
Diarrhoea 62 26 12 0
Stomatitis 75 24 1 0
Oesophagitis 92 6 2 0
Fever 81 11 8 0
Haematuria 81 10 9 0

stored on computer in the West Midlands CRC Clinical
Trials Unit. Data was analysed using the BMDP statistical
package and StatWorks for the Apple Macintosh comput-
er.

Results

Response—recurrent disease. Thirty-five patients were
available for response. Two patients who died during the
first course of chemotherapy were not available for as-
sessment of response and are considered to be treatment
failure.

Twenty-seven of the evaluable patients had responses
giving an overall response rate for the 37 patients of 73 %
(95 % CI = 59-87 %). There were 7 documented complete
responses (CR). Five patients had static disease during
treatment with the remaining 5 patients (includes 2 treat-
ment failures) showing evidence of progression during
therapy. The median number of courses to response was 2
(range 2-5).

Nineteen patients were evaluable for duration of re-
sponse. Six of 7 who achieved a CR were evaluable for
response duration. Three have progressed at 3, 7 and 10
months from the date that response was documented. The
remaining 3 patients are in complete remission at 10, 11
and 13 months’ follow-up. All patients who achieved par-
tial responses (PR) have progressed with a median dura-
tion of response of 6.1 months (SE 1.1 months). The
remaining 8 patients (1 CR and 7 PR) went on to receive
radiotherapy in an effort to consolidate the response.
Four have progressed, the median duration of response
being 9.6 months (SE 0.75 months).

Response—primary disease. Eleven of 14 patients (79 %
with 95% CI = 58-100%) showed at least 50 % reduction

in primary tumour bulk following chemotherapy. One pa-
tient showed no change in disease bulk after 2 courses of
chemotherapy and one patient was treated with radiother-
apy after only 1 course due to progression of disease. The
remaining patient refused further chemotherapy after
bleomycin and cis-platinum during her first course. The
median number of courses given was 2 (range 1-4).

Survival. In patients with recurrent disease 28 of 37
have died with a median overall survival, defined as the
time from day one treatment until death or date of censor,
of 10.13 months (SE 0.49 months). Eighteen of 27 re-
sponding patients have died (median survival 11.81
months, SE 0.98 months), whereas all of the non-respond-
ers have died (median survival 6.38 months, SE 0.31
months).

Effect of previous irradiation. Response was not related
to whether the site of disease had been subject to previous
irradiation. Forty-five areas of disease in 35 patients were
assessed for response. Twenty of 26 lesions (77%) in
previously irradiated sites and 9/15 lesions (60 %) in non-
irradiated sites showed objective response to treatment.

Toxicity. Thirty-seven patients received a total of 153
courses of treatment. Three patients died after the first
course of chemotherapy. One patient with central pelvic
recurrence and pulmonary metastases died 5 weeks after
the first course with massive vaginal hemorrhage. A sec-
ond patient died 17 days after the first treatment course of
lobar pneumonia. Her white cell count on admission was
10.5x10%/1. It was felt that myelosuppression secondary to
treatment was a contributory factor. The final patient,
who had impaired renal function at the start of treatment,
developed renal failure secondary to an episode of cis-
platinum induced acute tubular necrosis and died 4 weeks
after treatment.
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Detailed toxicity was recorded in the first 19 patients in
63 treatment courses. Toxicity consisted primarily of nau-
sea and vomiting, alopecia, myelosuppression, reduction
in renal function and disturbance of consciousness (Table
2). One patient developed ifosfamide/mesna associated
disturbance of consciousness. Retrospective analysis of
the case records for this patient confirmed that this event
could have been predicted with the encephalopathy
nomogram developed in this unit (8). Of the remaining 16
patients no unexpected toxicity was encountered. Two of
these patients were inadvertently treated with up to 3
times the usual dose of ifosfamide. Both developed re-
versible CNS toxicity of WHO grades 2 and 3 and infec-
tions of grade 3 severity. One patient was not given fur-
ther treatment because of grade 2 renal toxicity.

Toxicity in the primary chemotherapy patients was
similar to that seen in patients with recurrent disease.
Radiotherapy was delayed for one week due to leukopenia
in the one patient who received 4 courses of BIP. There
were no delays of radiotherapy in patients receiving 2 or 3
courses of BIP and there was no evidence that primary
chemotherapy enhanced the acute toxic effects of pelvic
radiotherapy.

Discussion

This study has demonstrated that bleomycin, ifosfamide
and cis-platinum can be safely and effectively combined
to treat cervical cancer. Phase II studies of ifosfamide in
recurrent cervical cancer conducted in several centres
have demonstrated that the drug is highly active in this
disease (2, 9). Furthermore, ifosfamide displays in-vitro
synergism with cis-platinum (7). A major gynecologic on-
cology group study has established that cis-platinum is
one of the most active single agents in cervical cancer (1).
Data from this group have shown that there is no dose
response enhancement with this drug the optimal dose
being 50 mg/m? given every 21 days. The drug also gives
good response in previously irradiated sites of disease.
Bleomycin also has single agent activity in recurrent cer-
vical cancer which may be optimized by administration as
a 24 h infusion. Regimens including bleomycin and cis-
platinum give objective response rates of 40-60% (6, 13).
The toxicities of all 3 drugs are predictable, manageable
and non-crossreacting. Therefore, it was logical to com-
bine these drugs.

The response rate in this study is higher than has been
reported for other cis-platinum containing regimens. The
fact that the overall response rate for recurrent cervical
cancer in this study was 73% (95% CI=59-87%) sug-
gests that this regimen may be an advance in identifying
more active combinations in this disease. This compares
favourable with combinations containing cis-platinum and
bleomycin either with vincristine or vinblastine which
have shown response rates in the order of 40-60% (6, 13).

Though high rates of response have been demonstrated

it is apparent that survival duration is similar to that seen
in most other series. However, in assessing the benefits of
chemotherapy in recurrent cervical cancer it is necessary
to quantify the substantial benefit that may be derived
from the relief of disease related symptoms. Though this
trial did not set out to assess this aspect of treatment it is
noteworthy that many patients reported relief from one of
the more troublesome symptoms of recurrent disease,
namely severe pelvic pain. Further trials are required in
order to optimize symptomatic relief and minimize subjec-
tive toxicity from chemotherapy in recurrent disease.

The major toxicities of the regimen were hair loss,
nausea and vomiting and myelosuppression. In the major-
ity of cases toxicity was predictable and manageable.
However, there were 2 deaths which were at least in part
attributable to chemotherapy toxicity. This serves to em-
phasize the need in future trials for adequate assessment
of quality of life in patients treated with palliative chemo-
therapy. The white cell count nadir was found to occur at
around 15 days and to have recovered in the majority of
cases between 21 and 28 days following treatment. There-
fore, this regimen can safely be administered on a 3 to 4
weekly basis. Other toxicities were relatively uncommon
and rarely severe.

A potential role for chemotherapy as primary treatment
in bulky early or advanced cervical cancer has been sug-
gested (12). Patients with bulky and advanced disease are
at high risk of having extra-pelvic spread, which is not
amenable to radical local therapy at the time of diagnosis
and of developing central pelvic recurrence after primary
treatment. Primary chemotherapy by producing cytore-
duction and sterilizing extra-pelvic metastases may im-
prove prognosis in patients who are not curable with
radical local therapy. There are several requirements for
chemotherapy to be used in this way. The chemotherapy
should be highly active, and cause significant, rapid re-
duction in tumour bulk in the majority of patients. Admin-
istering chemotherapy prior to radical local treatment,
delays potentially curative treatment. If the chemotherapy
is not sufficiently active some patients will progress fur-
ther during this period. BIP caused response in 73% of
patients with recurrent disease, and a further 13.5% were
static while on treatment with 13.5% progressing during
treatment. In addition, patients who responded invariably
had evidence of this within 3 courses. Therefore, if BIP
was used as primary therapy, an early change to local
treatment could be carried out if response had not been
noted. Primary chemotherapy should also be tolerable to
the patient. The toxicity of BIP is acceptable. Patients
experience temporary hair loss, but otherwise the side
effects seen in this study were no greater than those seen
with other highly active regimens. At this time there is no
evidence to support the view that primary chemotherapy
improves survival in patients treated with radical local
radiotherapy. This question can only be satisfactorily an-
swered by large prospective randomized trials.
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In summary BIP is a highly active combination in recur-
rent cervical cancer producing objective response in 73 %
of patients. The toxicity of the regimen is acceptable. The
regimen has potential for use as primary chemotherapy in
patients with bulky early or advanced disease. This hy-
pothesis is currently being tested in a prospective random-
ized multi-centre trial initiated by this group.

Request for reprints: Dr E. J. Buxton, Clinical Research
Block, Queen Elizabeth Hospital, Birmingham B1S 2TH, Eng-
land.
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