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preferably on a national basis, to assess the therapeutic value
of hormones, alone or in combination with chemotherapy and
irradiation.

We are indebted to Professor N. F. C. Gowing, who is a member
of the British Testicular Panel, for reviewing the histological sections
and for confirming the type of teratomas according to the panel's
classification. Our gratitude is due to Dr. R. G. Jacomb, of Messrs.
Upjohn Ltd., for generous supplies of medroxyprogesterone acetate.
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Summary

A preliminary report is given of a trial of the T.R.A.P.
regimen (thioguanine, rubidomycin, cytosine arabino-
side, and prednisolone) for the treatment of acute mye-
loid leukaemia. Out of 27 patients treated 13 (48.1%)
obtained complete remission. The treatment was well
tolerated and produced especially good results in elderly
patients.

Introduction

Modem therapeutic regimens produce complete remission in
most cases of lymphoblastic leukaemia. In contrast the results
so far obtained in acute myeloid leukaemia (A.M.L.) are more
disappointing, and thus intensive research is needed in this
field. We report here the results of a one-year trial of the
Hammersmith Hospital protocol as reported by Spiers (1972)
for the treatment of patients with A.M.L.

Material and Methods

Twenty-seven patients were admitted to the trial; 18 were new
cases and 9 were already under treatment when the protocol was
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adopted. The latter patients were included either because they
had relapsed after a first remission or because a remission could
not be obtained with their previous therapy. We have not,
however, adopted this protocol for maintenance treatment of
patients already in remission induced by other drug combina-
tions. Of the patients studied 16 were women and 11 men.
Their distribution according to age is shown in table I.

Treatment was carried out with a modified version of the
regimen designated T.R.A.P. by Spiers (1972)-namely, thio-
guanine 120 mg daily by mouth for five days, rubidomycin
(daunorubicin) 40 mg intravenously on day 1, cytarabine 150
mg daily intravenously for five days, and prednisolone 50 mg
daily by mouth for five days. Each course lasted five days and
was administered six times with intervening rest periods of nine
days. In two patients with major abnormalities in the E.C.G. at
the time of diagnosis we began treatment with C.O.A.P.
(Cytoxan (cyclophosphamide), Oncovin (vincristine) A.R.A.C.
(cytarabine), and prednisone; Whitecar et al., 1970) and then
changed to T.R.A.P. when the E.C.G. showed reversion to
normal. After the firsit six courses (which we regarded as the
period of remission induction, even if remission was obtained
after three or four courses) treattment was changed to two
courses of T.R.A.P. aternating with two courses of C.O.A.P.
Supportive measures included blood and platelet transfusions
and administration of antibiotics. The treatment was starled
in hospital and continued in the outpatient department after
remission had been achieved.
Remission was regarded as complete when the patient

became clinically free of disease and had a normal bone marrow,
no anaemia, leucocytes above 2,000/mm3, with more than 1,000
neutrophils, and platelets above 100,000/mm3; and as in-
complete when the clinical picture became normal but there
were occasional blast cells in the blood or severe neutropenia
or thrombocytopenia was present. Failure was inferred when
there was no substantial haematological improvement.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5880.567 on 15 S
eptem

ber 1973. D
ow

nloaded from
 

http://www.bmj.com/


568 BRITISH MEDICAL JOURNAL 15 SEPTEMBER 1973

Results

The results are summarized in tables I and II. Complete re-
missions were obtained in 13 (4841%) patients and incomplete
remissions in 5 (18.5%).

TABLE I-Frequency of Remission in 27 Patients with A.M.L.

Haematological Type No. of Complete Incomplete Failure
Cases Remission Remission

Stem-cell leukaemia .. 7 1 1 5
Myeloblastic leukaemia .. 10 7 2 1
Myelomonocytic leukaemia 7 5 2 0
Promyelocytic leukaemia .. 2 0 0 2
Erythroleukaemia .. .. 1 0 0 1

Total .27 13 (48-1%) 5 (18-5%) 9 (33 3%)

TABLE Ii-Relation between Age and Incidence of Remission

Age in years: 10-20 -30 -40 -50 -60 -70 -80

No. with complete
remission .. .. 2 1 5 3 2

No. with incomplete
remission .. .. 1 1 1 1 1

No. of failures .. .. 1 3 3 1 1

At the time of writing we were unable to evaluate survival in
these patients as 10 were still alive. Among the 17 dead the mean
survival was 5-2 months; in those still alive, however, this
would be appreciably longer, as nine of them were still in com-
plete remission.

SIDE EFFECTS

Treatment was tolerated fairly well by most patients. The most
common side effects were nausea and vomiting, leucopenia,
alopecia, and facial rashes.
Nausea and vomiting occurred in all patients, at least on the

first day of each course of treatment, but could be controlled
easily by the administration of metoclopramide. Leucopenia was
a major problem, as most of our patients were already leuco-
penic before the beginning of treatment, and in eight cases
the neutrophil count was zero. We therefore decided to treat all
patients with hypercellular blastic marrow with six courses of
T.R.A.P. irrespective of the leucocyte count. The W.B.C.
dropped below 1,000/mm3 in two cases and below 2,000/mm3
in 10; however, only one of these patients died before the end
of the induction period, while six patients who were not so
severely leucopenic died within the first month of treatment.
When remission was obtained the leucocyte count ranged

between 2,000 and 8,000/mm3 in all patients; in four instances
he interval between the maintenance courses had to be in-

creased to 16 days because the W.B.C. had dropped below
2,000/mm3.

Alopecia occurred in two cases and a facial rash in one. In no
case was cardiotoxicity noticed. However, we administered
0 4 mg deslanoside (Cedilanid) intravenously 30 minutes before
the injection of daunorubicin. Deslanoside competes with
daunorubicin for the same cardiac receptors, thus decreasing
the toxicity of daunorubicin.

Discussion

The short period of observation and the small numbers of
treated patients do not permit direct comparison of our results
with those previously reported by other workers. The pro-
portion of remissions obtained by us, however, does not differ
greatly from those reported by Crowther et al. (1973) with
daunorubicin (in double the doses used by us) and cytarabine,
by Whitecar et al. (1972) with C.O.A.P., and by Gee et al. (1969)
with thioguanine and cytarabine.

It is notable that in our study the incidence of remission in
the older patients has been high compared with results from
other centres (Crowther et al., 1973). This difference could be
explained by our use of relatively small doses of the more toxic
drugs. It is possible that this results in treatment that is better
tolerated and more effective in the elderly while at the same time
being insufficient for the treatment of some young patients.
One aspect of the results worth noting was the less favourable

responses of patients with stem-cell, promyelocytic, and ery-
throleukaemic types of leukaemia when compared with those
with myeloblastic and myelomonocytic disease. Of the 10
patients with the former types of A.M.L. eight were less than
50 years old, so the poorer results in our young patients could be
associated with the unequal distribution of the different types
of leukaemia with respect to age.
The inclusion of more patients in the trial will allow us to

elucidate this point. At present our observations suggest that
the dose of daunorubicin should be increased in the younger
patients, or at least in those with stem-cell leukaemia.
Our experience suggests that the Hammersmith protocol is

especially suitable for the treatment of A.M.L. because it
produces a good proportion of remissions with only moderate
toxicity to the patient and with only short periods of stay in
hospital.

We express our gratitude to Dr. J. M. Goldman, M.R.C. Leukae-
mia Unit, Hammersinith Hospital, London, for his valuable help.
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