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use many of the problems of early pregnancy and their manage-
ment may be expeditiously resolved.
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encouragement, and the members of staff of the Queen Mother's
Hospital, Glasgow, for referring the patients included in this study.
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Summary

Fourty-four patients with acute myeloblastic leukaemia
were treated with RP 22050, a new, semisynthetic deriva-
tive of daunorubicin. Complete remissions were achieved
in 20 patients (45%). The median dose given was 23 mg/kg.
The toxicity of RP 22050 is mainly haematological.
Resistance rather than death in aplasia seemed to be the
cause of failure of therapy.

Introduction

The therapeutic index of the benzol hydrazone chlorhydrate of
daunorubicin, RP 22050 (see fig.), in the treatment of acute
leukaemia is better than that of daunorubicin and its toxicity
less than that of daunorubicin and of adriamycin (Skeel et al.,
1970). We report here a trial of RP 22050 in 44 patients with
acute myeloid leukaemia.

Patients and Methods

Fifteen of the 44 patients were children and 29 were adults.
Their age and sex distribution is shown in table I. Twenty-five
were in their first attack of the disease, and of these 20 had had
no previous treatment. The remaining 19 patients were suffering
a relapse, and they and five of the patients in their first attack
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had been previously treated either with daunorubicin alone (two
patients) or with daunorubicin in combination with cyclophos-
phamide, cytosine arabinoside, and L-asparaginase (protocol
09-71). All five patients in their first attack of the disease who
had had previous treatment were resistant to these drugs.

R
0 OH
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H3CO 0 OH O-CH-CH2 CHNHj-CHOH-CH-CH3 ,HCL

RP 22050: -C=N-NHFC-C,6H5
CH3

R: dounorubicin: -COCH3

adriamycin: COCH20H
Structure of RP 22050, daunorubicin, and adriamycin.

TABLE I-Distribution of Cases of Acute Myeloid Leukaemia Treated by
RP 22050

First Attack

No Previous Previous 1st Relapse 2nd Relapse Total
Treatment Treatment

Children .. 5 2 6 2 15
Adults 15 3 10 1 29

Total.. 20 5 16 3 44

RP 22050 was given by intravenous infusion in saline in a
daily dose of 3-5 mg/kg until the total dose reached 20 mg/kg.
Blood counts were made daily and bone marrow counts on the
fifth, 10th, 15th, 20th, and 25th days. Aplasia of the bone
marrow was usually noted after the 10th day, and if blast cells
then persisted, even though white cells might be 1,000/mm3 or
fewer, additional doses of RP 22050 3 mg/kg were given. One
additional dose was given when blast cells were between 10%
and 20%, two doses when they were between 20% and 50%,
and three doses when they were more than 50%. Antibiotic
treatment was essential during the aplastic phase in all patients.
All patients also had platelet transfusions and 17 had trans-
fusions of white cells from donors with chronic myeloid
leukaemia.
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TABLE iI-Results Obtained with RP 22050 in Induction Treatment for Acute Myeloblastic Leukaemia

1st Attack 1st Relapse 2nd Relapse

No treatment Previous treatment
Children Adults Children Adults Total

Children Adults Children Adults (%)

Complete remission.. 3 9 1 _ 2 5 _ - 20 (45-4)
Partial remission .1 1 - - - - - - 2 (4-5)
Failure . 3 1 2 4 4 2 - 16 (36-3)
Death in induction.1 2 - 1 -. 1 - 1 6 (13-6)

Total .. .. 5 15 2 3 6 10 2 1 44* (100)

* In one case the treatment was stopped on the second day.

Results

Response to treatment was evaluated by the criteria of the Acute
Leukaemia Co-operative Group B (Ellison et al., 1968). We
required ratings of MI, Hi, P1, and SI (M=marrow findings,
H=haematological findings, P=physical signs, and S=
symptoms) for an assessment of complete remission. In some
cases, however, the score was Mi, H2, Pi, and Si at the end of
the induction phase of treatment because complete recovery of
haemopoiesis was belated. Some days later, during the main-
tenance phase, an A disease-status was attained.
The results of treatment are summarized in table II. Twenty

of the 44 patients (45%) had a complete remission. Among the
20 patients in their first attack who had had no previous treat-
ment 12 (60%) achieved complete remission. Among the 16
patients in their first relapse seven (43 7%) achieved complete
remission. The three patients in their second relapse were in the
terminal phase of their illness. Two were resistant to RP 22050
and one died in aplasia. The median dose needed to achieve
complete remission was 23 mg/kg. In five patients 15 mg/kg was
enough, whereas in one patient more than 30 mg/kg was needed.
These doses were given over periods varying from 10 to 30 days.
The median period before blast cells completely disappeared
and normal haemopoietic cells began to return was 25 days. In
most cases, however, the bone marrow remained hypoplastic and
the return of platelets to normal counts was belated, so the
criteria for complete remission were not fulfilled until between
the 30th and the 40th day.
The deaths during induction treatment occurred in the phase

of bone marrow aplasia caused by the first course of the drug.
In one case in which treatment failed resistance to RP 22050 was
complete (no decrease of bone marrow leukaemic infiltration).
In other cases resistance was shown by blastic regeneration
after a severe aplasia resulting from one course of RP 22050
(eight cases) or from more than one course (eight cases).

Duration of Complete Remission.-Patients achieving complete
remission were put on a maintenance treatment of mercapto-
purine 20 mg/m2/day by mouth, mitoguazone (Methyl-GAG)
500 mg/m2/week intramuscularly, and cytosine arabinoside 40
mg/m2/day for five days every month. It is too early to know
the duration of complete remissions. At the time of writing it
had exceeded four months in four patients.

Toxicity.-RP 22050 was well tolerated. Rashes were noted in
three patients, nausea or vomiting in three patients, and diar-
rhoea in six patients. Alopecia was constant. Routine hepatic
and renal function tests have so far shown no changes ascribable
to the treatment. In one patient with a history of myocardial
disease treatment was stopped after two doses owing to the
onset of sinus tachycardia.

Discussion

RP 22050 is active in the treatment of acute myeloid leukaemia,
since it effected complete remission in 20 out of 44 patients. Its

chemical structure is close to daunorubicin and a comparison of
the two drugs shows that RP 22050 is progressive in its action
whereas daunorubicin is drastic, the median dose required to
effect complete remission is 25 mg/kg or 750 mg/M2 and
10 mg/kg or 300 mg/M2 respectively, the median day of complete
remission in both drugs is 30 days, and the main cause of failure
is resistance in RP 22050 and aplasia in daunorubicin. The two
drugs differ mainly in their mode of action. The effective dose of
daunorubicin must be given over a short period (Weil et al., 1972)
whereas RP 22050 may be given over a longer period of time
(Maral et al., 1972), which allows the dose to be adjusted to
each patient more easily. Regeneration is also progressive over
two weeks or more, with a prolonged and moderate cytopenia.

Resistance occurs early with daunorubicin (Weil et al., 1972)
especially when treatment is intermittent. Resistance to RP
22050 seems to occur later, though this point has not yet been
investigated. It is notable that few patients died during the
aplastic phase. That may be because of advances in supportive
therapy and the availability of white blood cell transfusions, but
also because RP 22050 is easier to handle than daunorubicin.

Since RP 22050 is active in acute myeloid leukaemia as well
as in acute lymphocytic leukaemia and is less toxic than dauno-
rubicin it seems to be a promising drug. Nevertheless, its
superiority over daunorubicin is not yet established.
Another derivative of daunorubicin, adriamycin (hydroxy-

daunorubicin), was isolated in 1967 by the Farmitalia Research
Laboratory. Preliminary pharmacological studies (Bonadonna
et al., 1969) showed that it has a higher therapeutic index than
daunorubicin. We have given adriamycin in 16 cases of acute
leukaemia-two in the first attack and 14 in relapse. The drug
failed in the two patients in their first attacks. It induced two
short remissions (one month and three months respectively) in
three patients suffering their first relapse, but it failed in the
other 11 patients in relapse. Four patients developed tachy-
cardia and there was one case of cardiac failure.
Our experience of RP 22050 is therefore more encouraging.

Its mode of action is probably near to that of daunorubicin and
its haematological toxicity less pronounced. This suggests that
RP 22050 should be considered as a drug for inducing remission
in acute myeloid and other leukaemias. Its value compared to
that of daunorubicin needs further investigation.

Requests for reprints should be addressed to: Professor C.
Jacquillat, Institute de Recherches sur les Leuc6mies, Hopital
Saint-Louis, Universitd de Paris, Paris Xe, France.
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