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Summary. A total of 23 patients with high-risk acute
myelogenous leukemia (AML) at diagnosis (2 patients),
relapsing AML (14) or resistant AML (6) were treated with
25 ug/kg i. v. plicamycin every other day for 3 weeks and
500 - 4,000 mg hydroxyurea per day p. o. according to the
WBC count. Aplasia was observed in only two patients.
Severe extrahematologic toxicity included sepsis (four
cases), vomiting (four patients), toxic hepatitis (three
cases), and fibrinopenia (one patient). No partial or
complete responses were observed. The 95% confidence
interval limit of the overall response rate (CR + PR) was
0 - 14%.

Introduction

Plicamycin (mithramycin), an inhibitor of RNA synthesis
[15] initially used in the treatment of testicular cancer and
malignant hypercalcemia, has recently been shown to in-
duce differentiation of the HL-60 human promyelocytic
leukemia cell line in vitro [12]. Hydroxyurea, an inhibitor
of de novo synthesis of deoxynucleotides [10], has long
been considered to be a very potent agent for the control
of myeloid leukemic proliferations [8] and is a weak
inducer of the differentiation of the HL-60 cell line in
vitro [3]. Plicamycin and hydroxyurea have a synergistic
effect in vitro on the differentiation of Friend murine
erythroleukemia cells [4].

In a recent report, Koller and Miller [9] described the
efficacy and low toxicity of plicamycin given every 2 days
in association with daily hydroxyurea in reverting chronic
myeloid leukemia (CML) in blastic crisis to the chronic
phase, possibly by in vivo differentiation of blast cells, as
marrow aplasia was not observed. This prompted us to in-
itiate a phase IT study of the regimen described by these
authors in acute myelogenous leukemia (AML).

Patients and methods

Patients. Patients eligible for this study included those with
a diagnosis of primary AML or AML following a
myelodysplastic syndrome according to criteria of the
Franco-American-British (FAB) Cooperative Group {1].
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Patients were in either first (patients aged >60 years) or
subsequent relapse or were resistant to one (patients aged
=60 years) or two courses of conventional chemotherapy
using anthracyclines and cytarabine. Elderly patients
could also be entered at diagnosis when they refused con-
ventional chemotherapy. Eligible patients were required to
have a performance status of <2 according to the WHO

Table 1. Initial characteristics in our 23 patients

Age (years) 166 (46 - 82)
Disease status:

First diagnosis 2

Resistant 7

Relapsed® 14

Hemoglobin (g/1)
Platelet count ( x 10°/1)
WBC count (x 10°/1)
Peripheral blasts (%)
Marrow blasts (%)
FAB subtype:

Ml

M2

M3

M4

M5

M6

Unclassified

(10 (77-142)
57 (4-160)
3.7 (0.4-150)
30 (0-92)
60 (15-95)

_— N O W

*Median (range)

bIncluding 11 patients in first relapse and 3 in second relapse,
with a median duration of previous CR of 6 months (range,
1-32 months)

Table 2. Extrahematologic toxicity according to the WHO grading
system

Toxicity WHO grade:

0 1-2 3-4 5
Infectious 17 2 3 1
Gastrointestinal 18 1 4 0
Hepatic 13 7 3 0
Hypocalcemia 21 2 0 0
Blood coagulation 22 0 i 0
Kidney 18 S 0 0




224

scale [14] and to be free of hepatic, renal or blood coagula-
tion defects.

A total of 23 patients entered this study; all gave in-
formed consent according to our institutional policies.
Their disease status, age and hematologic characteristics

at the time of initiation of chemotherapy are shown in
Table 1.

Chemotherapy regimen. The chemotherapy regimen used
was similar to that described by Koller and Miller [9] ex-
cept that hydroxyurea was given to all patients regardless
of their initial WBC count to take advantage of a potential
synergistic effect of this agent with plicamycin. Briefly,
plicamycin was given i. v. at a dose of 25 ug/kg as a 3-h in-
fusion every other day for 3 weeks, and hydroxyurea was
given p. 0. over the same period at a daily dose of 500 mg
if the WBC count was <15x109/1 and at doses of 1,000,
1,500, 2,000, 3,000 or 4,000 mg when the WBC count was
>15, >30, >50, >75, or >100x 10°/1, respectively.

Blood counts, blood coagulation tests, creatininemia,
calcemia and serum liver-enzyme levels were monitored
before each administration of plicamycin. Prophylactic
platelet transfusions were carried out to keep the platelet
count above 20 x 10°/1. All patients were given daily oral
calcium during therapy to prevent plicamycin-induced
hypocalcemia.

Analysis of results. Bone marrow smears were obtained
both before and 3-6 days after the end of chemotherapy.
Complete remission (CR), partial remission (PR) and
failures were defined according to the Cancer and
Leukemia Group B criteria [5]. Disease was considered to
be progressive under therapy when the absolute blood
blast cell count and/or bone marrow blast cell percentage
increased by more than 50% during treatment. By com-
parison with results of a previous study using low-dose
cytarabine, another putatively differentiating agent that
results in responses (CR + PR) of at least 20% in ad-
vanced AML {2}, we initially decided to close the protocol
if no responses were observed in the first 19 patients evalu-
able for efficacy, corresponding to a CR percentage of
< 15%, with a rejection error of 5% [6].

Results

The hematologic toxicity of this regimen was moderate,
and only two patients developed aplasia or showed an ex-
acerbation of preexisting pancytopenia. The ex-
trahematologic toxicity is shown in Table 2. Toxicities of
grade 3 or more included sepsis (four patients, including
one death during aplasia), severe vomiting (four cases),
toxic hepatitis (three patients) and possibly plicamycin-re-
lated fibrinopenia (one case). Overall, therapy was inter-
rupted due to toxicity in two patients and due to an inter-
current cerebral arterial thrombosis in one case with a past
history of thrombosis. Therapy could be carried out on an
outpatient basis in 15 patients, whereas 8 had to be
hospitalised at various times during the course of treat-
ment.

None of the patients achieved a CR or PR. Overall,
there was evident progression of disease under therapy in
12 patients, whereas the disease remained stable in 11
cases. The 95% confidence interval limit for the percentage
of responses (CR + PR) in the 23 patients was 0—14%.

Discussion

The efficacy of plicamycin and hydroxyurea in CML in
blastic crisis, initially noted by Koller and Miller [9], has
been controversial in several subsequent studies [13]. This
regimen failed to induce a response in two cases of Ph'-
positive acute leukemia but possibly reduced transfusional
needs in one patient with myelodysplastic syndrome in
transformation to acute leukemia [7].

The lack of response observed in our 23 AML patients
treated with plicamycin and hydroxyurea indicates that
this regimen is probably not useful for the treatment of
AML. However, no patient with FAB M3 AML, the only
FAB subtype in which the in vivo efficacy of differentiat-
ing agents such as retinoids has been demonstrated [11],
was treated in the present study. A limited study of this
regimen in relapsed FAB M3 AML might therefore be
necessary before the possible activity of plicamycin and
hydroxyurea in inducing in vivo differentiation of AML
cells can be ruled out.
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