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From 1986 to 1990, a multicentric phase II study was conducted with pirarubicin, a new semi-synthetic
anthracyclin [4'-O-tetrahydropyranyl-adriamycin (THP)]. 87 patients with advanced gynaecological cancers were
treated: epidermoid cervical carcinoma (n = 31), adenocarcinoma of the endometrium (n = 28) and ovarian
adenocarcinoma (n = 28). THP was administered by short intravenous infusion, for 3 consecutive days, every 3
weeks. The initial dose of THP was 25 mg/m? day (25% of patients) which was then reduced to 20 mg/m? day.
The average number of courses was 3.7 (range 1-10). The cumulative THP dose was 180 mg/m? (range 56-594)
in cervix and endometrial tumours and 121 mg/m? (range 58-425) in ovarian tumours. Myelosuppression was the
major observed toxicity with grade 3-4 leukopenia and thrombocytopenia in 62 and 19% of the patieats,
respectively. Severe general complications occurred in 6% of the patients with three fatalities due to infections.
Gastro-intestinal side-effects were frequent and usually mild (7% of grade 3 vomiting). 48% of the patients showed
alopecia, which was complete in 9 cases (10%). 3 patients experienced cardiac events. No significant antitumoral
activity was observed in patients who had failed to respond to previous chemotherapy. Promising antitumoral
activity was noticed in untreated cervico-uterine carcinomas w1th 19% partial responses and 12% complete
responses (CR). THP activity was lower in endometrial carcinomas (9.5% CR). Results were found to be
negligible in ovarian cancer patients, most of them being refractory to previous chemotherapy containing an
anthracyclin compound. On the basis of these results, the definite role of THP in gynaecological cancers deserves
to be studied in more favourable programmes (e.g. in combined protocols as first-line chemotherapy).

Eur ¥ Cancer, Vol. 29A, No. 3, pp. 350354, 1993.

INTRODUCTION

PIRARUBICIN [4'-O-tetrahydropyranyl-adriamycin (THP)] is a
semi-synthetic analogue of doxorubicin and chemically

racamhlac ather unfl—arnnvrhne r'l 71 It acts l'“y |nhﬂ'\|r|na DNA
AWOVALLVIVY VUlldiwl Qlill. AFANALE

synthesis via mtercalanon or dxrect interaction with DNA poly-
merase and topoisomerase II. It also acts by generating free

radicals and modifying membraneous phospholipids {3]. THP
blocks the ceii cycie in phase GZ. In experimental modeis, THP
antitumoral activity was found to be at least equivalent to that
of doxorubicin [4] and showed a higher and faster intracellular
uptake [5, 6] and less pronounced myocardial, capillary (7] and
biological 8] toxicities.
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THP pharmacokinetics in humans showed brief tissular distri-
bution [8] and high intracellular—especially intratumoral—
concentrations [6]. THP half life is short with the main metab-
olite being doxorubicin, which is detected after active metab-
olites such as glycosyl compounds. Doxorubicin accumulates in
the plasma when THP is administered by short intravenous
injections over 3 consecutive days [9]. The main pathway of
THP elimination is by the biliary tract [10, 11], with high
hepatic clearance.

Initial phase I studies showed THP to be of mild toxicity,
particularly in relation to the heart and the gastro-intestinal tract.
Myelosuppression was dose-limiting (mainly neutropenia). THP
antitumoral activity was close to that of doxorubicin and was
observed in non-Hodgkin lymphoma [objective response 36%;
objective response (OR) = partial response (PR) + complete
responses (CR)] [12] in solid tumours, in particular in pretreated
(OR 20-30%) or untreated (OR 40%) breast carcinomas [13,
14]. Several phase II studies had been carried out in various
countries in order to define THP activity and give recommen-
dations for further development.

The phase II studies by the Clinical Screening Group of
EORTC were conducted from October 1986 to October 1990
and included 233 patients (220 evaluable) with eight different
tumour types including soft tissue sarcoma, malignant mela-
noma, renal adenocarcinoma, head and neck, colorectal,
ovarian, endometrial and uterine cervix cancers. Of the 95
patients with gynaecological cancers, 8 were deemed ineligible
with regard to inclusion criteria: no measurable lesions (4
patients: 2 cervical, 2 ovarian), hyper-creatinaemia prior to
study entry (1 cervix, 1 ovarian), two concomitant cancers
(1 patient), misleading interpretation of pathological type (1
patient; no primary ovarian cancer but ovarian metastasis).

The present study reports the results of the remaining 87
evaluable patients, who were treated in 18 different European
institutions (15 French centres).

MATERIALS AND METHODS

Patient selection

Patients with advanced, histologically proven, gynaecological
malignancies were included in this phase II study. Tumour type
distribution was: 31 epidermoid cervical cancers, 28 endometrial
adenocarcinomas and 29 ovarian adenocarcinomas. Additional
entry requirements included: age < 70 years, exclusion from
conventional therapy, evidence of disease progression within 1
month prior to study entry and at least one site of evaluable or

Correspondence to J. Chauvergne at the Fondation Bergonié, 180, rue
de Saint-Genes-F-33076, Bordeaux, Cedex, France.

P. Fumoleau is at the Centre René-Gauducheau, Nantes; P. Cappelaere
is at the Centre Oscar-Lambret, Lille; R. Metz is at the Centre Alexis-
Vautrin, Vandoeuvre-les-Nancy; J.P. Armand, M. de Forni and C.
Lhomme are at the Institut Gustave-Roussy, Villejuif; B. Chevallier is
at the Centre Henri-Becquerel, Rouen; P. Kerbrat is at the Centre
Eugene-Marquis, Rennes; H. Roche is at the Centre Claudius Régaud,
Toulouse; Ph. Chollet is at the Centre Jean-Perrin, Clermont-Ferrand;
A. Goupil is at the Centre René Hugenin, Saint-Cloud; N. Guiochet is
at the Hospices Civils, Strasbourg; P. Herait is at the Laboratoire Roger
Bellon, Neuilly sur Seine, France; and M.A. Lentz is at the EORTC
Data Center, Bruxelles.

Contributions were also received from the Hépital Universitaire Saint-
Pierre, Bruxelles; the I.P.O. Facultade de Medicina, Coimbra, Portugal;
the Centre Léon-Bérard, Lyon; the Institut Paoli-Calmettes, Marseille;
the Centre Catherine-de-Sienne, Nantes; the Institut Jean-Godinot,
Reims, France; and the Rotterdam Cancer Institute, Rotterdam, The
Netherlands.

Revised 2 July 1992; accepted 20 July 1992.

351

measurable disease. Patients had to have adequate bone marrow,
renal and hepatic functions [white blood cell (WBC) count >
4000/mm?, granulocytes > 2000/mm?3, platelets > 100 000/mm?,
bilirubin < 35 pmol/l, creatinine < 135 pmol/l) and WHO
performance status < 2.

Patients with unique brain metastasis, with prior cardiac
history or previous cancer, were not eligible for the study. Socio-
psychological conditions compromising the patient’s ability to
complete the study were considered as an exclusion criterion.

Patients’ characteristics are summarised in Table 1, with
respect to the primary tumour type.

Treatment

THP was administered by bolus injection intravenously by
washing of the venous line with isotonic glucose infusion. The
initial schedule was 25 mg/m?/day, for 3 consecutive days, every
4 weeks and was applied in 25% of the patients. Because of
haematotoxicity, treatment protocol was modified from March
1987 as follows: 20 mg/m? day, for 3 consecutive days, every 3
weeks.

The planned maximum cumulative dose of THP was 550
mg/m? (calculated in mg anthracyclin equivalent) unless early
drug discontinuation was recommended due to disease pro-
gression, disease stabilisation (after 2 maximum of three courses)
or cardiac or haematological toxicities which had required
immediate drug stoppage or drug delay > 3 weeks).

Follow-up

Antitumoral response was assessed after two completed
courses (6 weeks) unless there was evidence of early disease
progression. Regular work-ups were carried out in order to
evaluate both tolerance and efficacy prior to each course of THP.
These consisted of a physical examination, measurement of

Table 1. Patients’ characteristics

Site of cancer

Uterine
cervix Endometrium Ovary Total

Number of patients 31 28 28 87
Age (years)
Median 55 64 60
Range 34-70 47-70 31-69
Performance status (WHO)
0 4 7 14 25
1 15 7 10 32
2 12 14 4 30
Previous treatment
Surgery 18 23 26 67
{curative) 7 22) (14)
Radiotherapy 30 27 4 61
R)* (16) 1z 2
Chemotherapy 15 7 27 49
R) @ 3) an
With anthracyclin 0 4 19 23
(R) ) N
Hormonotherapy 0 13 2 15

*Number of responders.



352

Table 2. Dose adaptation as a function of bilirubin value

Leucocytes Platelets Bilirubin Doses (%)
(10°1) (10°/h (pmol/l) THP-ADM*
=4 =120 < 26 100
3.0-3.9 =75 25-50 75
2.0-2.9 =50 — 50

> 50 25
<2 < 50 — ot

THP-ADM = 4'-O-tetrahydropyranyl-adriamycin.

*Percentage of optimal calculated dose/m?.

FTreatment delayed for 1 week until leucocytes = 3 and platelets
=75.

tumour lesions, complete blood cell count, bilirubin and creatin-
ine evaluations and electrocardiogram (ECG) investigations.

Chest X-rays, ultrasonograms or computer tomography (CT)
scans were repeated every 2 months and complete haematological
and biochemical counts every 3 months. Above a cumulative
THP dose of 300 mg/m?, the left ventricular ejectional fraction
(LVEF) was assessed by echocardiography every 3 months.
Other investigations were performed as clinically indicated.

Treatment was discontinued when significant changes in ECG
and/or LVEF (result < 40% or decrease by 15% with respect to
the baseline value) occurred. In the event of haematotoxicity,
the dose of THP was reduced or the treatment discontinued, as
indicated in Table 2. Table 2 also details the dose modifications
as a function of bilirubin value.

Toxicity and antitumoral responses were assessed according
to standard WHO criteria [15, 16]. An objective response had
to be maintained for > 4 weeks. The duration of an objective
response was calculated from the time of diagnosis in complete
responders and from the first day of treatment until evidence of
disease progression in partial responders.

RESULTS

The median duration of treatment was four courses over 12
weeks in endometrial and cervical cancers and three courses
over 9 weeks in ovarian cancers. The number of administered
courses ranged from one to 10.

38 patients received less than three courses, 40 patients
received three to six courses and 9 patients received more than
six courses (treatment duration > 4 months).

Cumulative dose of THP ranged from 58 to 594 mg/m?, with
a median of 180 mg/m? in cervical and endometrial cancers and
121 mg/m? in ovarian cancers. Daily dose was escalated in 3
patients (1 cervical, 2 endometrial) and was reduced in 37
patients (12 cervical, 15 endometrial, 10 ovarian).

Treatment was delayed at least once in 42 patients (48%): 13
cervical (38%), 10 endometrial (36%), 19 ovarian (57%).

All 87 eligible patients were assessed for toxicity. 8 patients
were not evaluable for tumour response, owing to 6 early deaths
(3 drug-related; 1 cervical, 1 endometrial, 1 ovarian) and 2
treatment refusals (1 endometrial, 1 cervical). Overall response
rate was calculated on the 87 eligible patients according to the
WHO guidelines.

Toxicity
THP-induced myelosuppression was the predominant tox-
icity. Non-haematological complications were also observed, as

J. Chauvergne ez al.

detailed in Table 3, and were pooled together since no significant
differences emerged with respect to the tumour type.

Haematological toxicity. THP-induced haematotoxicity con-
sisted of myelosuppression with predominant leukopenia (71
patients, 81.6%) and less frequent thrombopenia (32 patients,
37%). Grades 34 WBC nadir values (i.e. < 2000/m?) were
observed in 65% of the patients; 25% were grade 4 (i.e. <
1000/m?) (median 1300, range 0.1-8000; median time of onset:
day 14). Granulocyte nadir count was < 0.5/mm? in 34% of the
patients (median 0.5, range 0-6400). Platelet nadir count was
< 25000/mm?® in 9% of the patients (median 118000, range
5000-595 000). Severe (grade 3—4) leuko- and thrombocytopenia
were associated in 17 patients (19.5%): 5 cervical (4 pretreated,
1 drug-related death due to sepsis in a patient who had previously
received mitomycin), 4 endometrial (3 pretreated, 1 drug-related
death due to aplasia, day 17, in a patient who had previously
received carboplatin), 8 ovarian (all heavily pretreated). Haema-
tological recovery occurred within normal delays in all courses,
except 1.

Haematological complications were fatal in 2 cases (2.3%).
THP myelosuppression was found to be dose-dependent (75 or
60 mg/m? day). The comparative analysis of the haematological
nadir values showed significant differences (P < 0.05) in cervical
cancer with respect to platelet count (3 grades 34 at 75
mg/m?/day, 2 grade 3 at 60 mg/m?/day) and in endometrial
cancer with respect to white blood cell count (2 grade 3 at 75
mg/m?/day, no grade 3 at 60 mg/m?), but these results are not
significant because of the limited sample of patients in each
group studied.

Non-haematological toxicities. Nausea/vomiting occurred in
60 (69%) of the courses; 6% were grade 3 and required antiemetic
therapy (no difference with regard to the tumour type).

5 patients showed mucositis (associated with dysphagia in 1
patient) and 11 patients experienced diarrhoea (cervical and
ovarian tumours), which was prolonged in 1 case. 23 patients
developed infections (26%), 6 of major gravity (3 sepsis, three
toxic-infectious syndromes, two of them unrelated to concomi-

Table 3. Toxicity

WHO grade (no. of patients)

Side-effects 1 2 3 4
Fever 0 20 0
Haemorrhage 4 10 1
Infection 10 21%) 8 2 (6%) 3*
Nausea/vomiting 39 (62%) 15 6 (7%) 0
Stomatitis 2 21 0
Diarrhoea 8 21 0
Cardiotoxicity 2 01 0
Hepatotoxicity 0 10 0
Nephrotoxicity 0 10 0
Alopecia 24 (39%) 10 9 (9%) 0
Hematological toxicity

Leukocytopenia 3 (16%) 11 35 (65.5%) 22

Neutropenia 5 (15%) 8 24 (62.0%) 30

Thrombocytopenia 8 (17%) 7 9 (19.5%) 8

*Three deaths with toxic infectious syndrome (cervical
cancer: two, endometrial cancer: one).
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tant haematoxicity), which occurred after the first cycle and
were fatal in three instances. 1 patient, suffering from progress-
ive cervical cancer, showed severe and early haematuria after
one course.

3 patients (3.5%) showed cardiac events: ECG ischaemia
(grade 1) after the first course (1 patient), asymptomatic LVEF
decrease (down to 47%, grade 1) after 10 courses (1 patient) and
rhythmic disorders (tachycardia, extrasystoles grade 3, 1 patient)
associated with blood pressure paroxyms and malaise. Mild side-
effects (< grade 2) included asthaenia (3 patients), headaches (2
patients) and conjunctivitis (2 patients). 1 patient showed renal
toxicity (haematuria after one course) and another patient
showed hepatotoxicity (bilirubin elevation after six cycles).
These were the only cases reported in the 220 patients who
received THP within CSG-EORTC phase II studies.

Efficacy

Antitumoral responses were reported separately, taking into
account histological differences relative to each tumour type,
differently sensitive to anthracyclin compounds (Table 4).

Cervcal carcinoma. Of the 31 patients included, 3 were ineval-
uable due to early death (1 sepsis, 1 toxic infectious syndrome)
or treatment refusal (1 patient). 28 patients were evaluable for
response. There were 6 OR (19%) and 2 CR (6.5%). Untreated
patients showed a higher response rate than those previously
treated: 31.2% [confidence interval (C.1.): 11-58], vs. 6.6% (CI:
0.2-32%). The first CR consisted of supraclavicular lymph
nodes regression (after two courses) and lasted 14 weeks. The
second CR was on two pulmonary metastasis (after three courses)
and lasted 4 weeks.

Partial response sites were: lymph nodes (2 patients), pulmon-
ary (1 patient), locoregional recurrence (1 patient). All PR
occurred early (after two courses) with an average duration of
29 weeks (range 20-47).
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Cancer of the endometrium. Of the 28 patients treated, 4 were
inevaluable due to early death (3 patients: 1 drug-related, 2
intercurrent diseases) or protocol violation (change of drug). Of
the 21 pretreated patients, 2 CR occurred (9.5%, C.1. 1.2-30.4%)
in axillary lymph nodes (1 patient, after one course) and pulmon-
ary metastasis (1 patient, after five courses) and lasted 18 and 38
weeks, respectively.

No response was observed in the 7 previously treated patients.

Ovarian cancers. Of the 28 patients treated, 3 were not
evaluable: early drug discontinuation due to toxicity (1 patient),
early death due to disease progression (2 patients). All patients,
except 1, had received previous treatment. 1 pretreated patient
showed PR. She had previously responded to anthracyclin-
containing chemotherapy (epirubicin). She presented a large
tumour burden (15 cmin diameter) and ascitis. After four cycles,
tumour regression was observed and CA 125 concomitantly
decreased (from 10000 to 4300 U/ml). The response duration
was 17 weeks.

DISCUSSION

The present study focused on the efficacy and tolerance of
THP in three gynaecological cancers. Treated patients who
present with advanced diseases and previously received radio-
therapy (75%), chemotherapy (> 50%) or both, are a particularly
refractory and vulnerable population. Haematological toxicity
observed in our series was dose-limiting and similar to data
reported for doxuribicin. Nevertheless, THP at the dose of 60
mg/m? in patients not previously treated was better tolerated.

An excessive initial dose of THP (75 mg/m?) was an additional
cause underlying the frequent and severe complications that
we observed, 3% of them being fatal. Myelosuppression was
frequent with predominant leukopenia (65% grades 34) and
less pronounced thrombocytopenia; 6% of the patients presented
life-threatening complications. Although frequent gastro-intes-

Table 4. Treatment responses

No. of patients

Complete Partial Disease Response
response response No change progression Total* (%)
Uterine cervix
No prior therapy 2 3 4 6 16 31.25
Prior therapy 0 1 4 8 15 6.67
Total 2 4 8 14 31 19.35
Total (%) 6.45 12.90 25.81 45.16
Endometrium
No prior therapy 2 0 9 8 21 9.52
Prior therapyt A 0 0 1 3 4 0
B 0 0 0 1 3 0
Total 2 0 10 12 28 7.14
Total (%) 7.14 0 35.71 42.86
Ovary
No prior therapy 0 0 0 1 1 0
Prior therapyt A 0 1 S 11 19 5.26
B 0 0 4 3 8 0
Total 0 1 9 15 28 3.57
Total (%) 0 3.57 32.14 53.57

*All patients (evaluable or not).

tTreatment with anthracyclin (A) or without (B).
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tinal side-effects were not severe uc&b than 10% of grade 3)
cardiotoxicity—which is dose-limiting for doxorubicin—
occurred in this relatively elderly population (55-64 years) which
had received previous anthracyclin chemotherapy in 25% of the
cases. 2 patients showed dysrythmia and 1 patient LVEF
decrease, which was easily manageable and non-progressive.
Other extrahaematological side-effects of THP were mild
(especially alopecia), like epirubicin.

Although conducted on a limited series of 31 patients, the
present study showed THP to be active in untreated cervical
carcinomas with more than 30% of OR (C.I. 11-58%) and 6%
of CR (C.I. 0.2-32%). This response rate compared with that
reported for drugs known to be active in cervical carcinomas,
and was higher than that of anthracyclin, which averaged at
20% depending on the dose [17, 18]. Multidrug protocols gave
an increased OR from 30 to 50% Contrary to mitomycin, thc
antitumoral efﬁcacy sxgmﬁcantly. The definite role of THP
deserves to be studied in multidrug combinations as palliative
or neoadjuvant settings.

The poor response rate (< 10%) that we observed in our series
of endometrial cancers did not agree with the reported results of
anthracyclin in this tumour type. Indeed, anthracyclins are
CGﬂSIuEft‘:u as some Ul UIC most dLuVC qugb \Ul\ LU—DJ /0 as
single agent) which compare to platinum or alkylating agents
[19-21].  Improved  efficacy was  observed by
cisplatin—anthracyclin combinations with overall OR increasing
from 35 to 57% (P < 0.01). In fact, the major problem did not
really consist of poor chemosensitivity, but poor treatment
compliance in those patients with poor general conditions due
to age or associated diseases. A less cardiotoxic anthracyclin
compound is needed which might allow its safe administration

in combined protocols, mainly as induction chemotherapy.

2 LOLDA0G PROOLRLS, QALY Qo QL Liiviakiay

In the patients treated for ovarian cancer, THP showed
minimal activity (OR < 5%). These results were not consistent
with those reported for other anthracyclin compounds whose
activity averaged 30% in first line therapy, or with a previous
study of THP (OR: 25%) [22]. Since pretreatment favours an
acquired pleitropic resistance, the low response rate in ovarian

cancor ie nAt QuIrReicing
<andcdr is niol surprising.

A high response rate can be obtained by the integration of an
anthracyclin compound into a multidrug combination [23-25].
Nevertheless, the definite role of these compounds remains
controversial because of associated toxicity and the lack of
significant results, both in terms of histopathological response
rate and survival (no change of median survival). A higher dose
intensity due to better tolerance could result in a higher response
rate or better long-term results, as reported for other anthracy-
clins [26].

CONCLUSION

THP seems to be of interest for the treatment of gynaecological
cancers in patients previously untreated. The limiting toxicity
is haematological: neutropenia was sometimes severe at the
initial dose of 75 mg/m?, which was too high, particularly in
pretreated patients. Other systemic side-effects were moderate
as compared with other anthracyciin compounds {(especially
infrequent alopecia and low cardiotoxicity). THP’s optimal use
has to be defined either in palliative protocols or in intensive

induction chemotherapy.
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