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Summary. Sixty-seven patients with acute nonlymphoblastic
leukemia (ANLL) and above the age of 60 years were randomly
allocated to treatment with either prednimustine + vincristine or
cycles with cytosine arabinoside and thioguanine. Of the 67
patients, 13 (19%) entered a complete remission and four a
partial remission. Of 33 patients randomized to prednimustine
and vincristine (15 adequately treated), three entered a complete
remission and one a partial remission. Four further patients
went into complete remission after a switch to other treatment
modalities. Of 34 patients randomized to cycles of ARA-C and
thioguanine (22 adequately treated), four entered a complete
remission and three a partial remission with the correct
program. One patient entered a remission with intermittent
cytosine arabinoside + thioguanine (wrong program) and one
further patient entered a complete remission after a switch to
prednimustine and vincristine. Prednimustine + vincristine did
not appear to be superior to treatment with cytosine arabinoside
thioguanine cycles for elderly patients with ANLL.

Introduction

Prednimustine is a chlorambucil ester of prednisolone [19]
which is highly effective for the treatment of several animal
tumors [18]. The therapeutic index appeared high when the
survival of L1210 leukemia cells was compared with that of
normal hematopoietic cells [10]. Several investigations have
shown that the drug is effective against human tumors,
particularly lymphoproliferative malignancies [4, 12, 16, 22,
24, 26], but also against other tumors such as lung cancer [15]
and breast cancer [25]. In a pilot study in 1977 Brandt and
Konyves [2] reported that prednimustine was effective in acute
nonlymphoblastic leukemia (ANLL), which was later con-
firmed in 37 patients [3]. The lack of severe bone marrow
depression indicated that the drug might be particularly
suitable for the treatment of elderly patients. Preliminary
observations by Brandt et al. (personal communication) also
suggested that vincristine might increase the response to
prednimustine. This was the background for including both
drugs on one arm in a randomized treatment program for
elderly patients. This treatment was compared with another
drug combination previously reported to induce a relatively
high frequency of remissions with moderate bone marrow
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depression [11], i.e., cycles of cytosine arabinoside (ARA-C)
and 6-thioguanine (TG).

Materials and Methods

Sixty-seven patients (27 males, 40 females) above the age of 60
and with newly diagnosed untreated acute nonlymphoblastic
leukemia (ANLL) entered the study. They were all consecu-
tively admitted to one of the hospitals in the Leukemia Group
of Central Sweden during the 3-year-period 1976—1979. These
hospitals cover a defined area with a population of about
1.8 million inhabitants. All acute leukemia patients from the
area enter one of these hospitals.

The patients were randomly allocated to one of two
treatment regimens (group 1 and group 2). In group 1 pred-
nimustine was given at a dose of 1 mg/kg/day in three divided
dosages. An increase to 1.5 mg/kg/day was instituted after
2weeks if the patient had not responded. As seen in the
Results, protocol violations were frequent at this point, i.e.,
the dose was not increased. Instead treatment was switched to
ARA-C + TG, asin group 2. Treatment was withdrawn or the
prednimustine dose was reduced to 0.5 mg/kg/day if treat-
ment-induced granulocytopenia and thrombocytopenia was
severe. Vincristine 0.04 mg/kg/week was given IV with a
maximum dose of 2 mg/week. Patients who entered complete
remission continued to receive prednimustine 0.5 mg/kg/day
and vincristine at the same dose level once monthly.

Group 2 patients were treated according to a cyclic
schedule with ARA-C and TG (ARA-C 80 mg/m%day IV on
days 1—5, no treatment on days 6—7, 6-TG 70 mg/m?day PO
on days 8—12, no treatment on days 13—21, restart on day 22).
Dose reduction was allowed or intervals prolonged during
treatment-induced severe granulocytopenia or thrombocyto-
penia. The same program was continued during remission.

Patients were not considered to have had an adequate
treatment trial if (a) they died during the first week (5 patients
in group 1, 7 patients in group 2); (b) the prednimustine
dosage was not increased after 2 weeks in nonresponding
patients (8 patients from group 1); or (c) other protocol
violations were made within the first month of treatment (5
patients in group 1, 4 patients in group 2).

Patients with smouldering leukemia were excluded accord-
ing to the program. However, retrospectively it was found that
one patient in group 1 and two patients in group 2, although
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included in the study, had this diagnosis. None entered
remission.

The mean age of the patients in the two treatment groups
was the same, 70.0 years in group 1 and 69.5 years in group 2.
There were 14 males and 19 females in group 1 and 13 males
and 21 females in group 2.

Results

Three of 33 patients in group 1 entered complete remission
with prednimustine and vincristine (Table 1). One further
patient went into partial remission. Sixteen patients were
switched to other chemotherapy 7—35 days (median 14 days)
from the start of prednimustine and vincristine (13 after
inadequate trial). Fourteen of these were switched to ARA-C
+ TG cycles (the same program as in group 2) and two to other
treatment programs (daunorubicin and ARA-C or VAMP).
Four of these 16 patients entered a complete remission.
Survival data are seen in Table 2. Of the 25 patients who did
not enter remission, five died within the first week. The
median survival in this group was 39 days. Only 10 of the
patients who did not enter remission received an adequate trial
with prednimustine and vincristine. Altogether only 15 pa-
tients were considered to have had an adequate trial with
vincristine and prednimustine.

Of the 34 patients randomized to treatment group 2
(ARA-C + TG cycles), four went into complete remission and
three into partial remission with the correct program. One
further patient went into remission after she was switched to
prednimustine and vincristine and one patient went into
remission after having received a different treatment from the
start (intermittent ARA-C + TG) (Table 1). Survival data are
seen in Table 2. The median survival of the patients who did
not enter remission was 27 days. Seven patients died within
1 week. Twenty-two patients were adequately treated accord-
ing to the program. Five patients were switched to other
chemotherapy, three of them to prednimustine and vincristine
(the same program as in group 1) and two to other chemo-
therapeutic combinations. One of these patients went into
complete remission with prednimustine and vincristine.

A comparison between the two programs shows that there
was no significant difference in the frequency of remissions or
in survival (Table 2), although the median survival of the four
patients in group 2 in complete remission following ARA-C +
TG cycles tended to be longer than in the three patients in
group 1 who attained complete remission with prednimustine
and vincristine. A similar tendency was found if patients in
complete remission plus partial remission were compared.
Patients in group 1 were more rapidly switched to other
therapy than in group 2. Therefore group2 had a higher

Table 1. Remissions with correct program or after switch to other chemotherapy

Total Adequate CR with PR with CR after PR after Total
patients trial correct correct switch switch
program program CR CR+PR
Group 1 33 15 3 4 0 7 8
(Prednimustine
+ vincristine)
Group 2 34 22 4 28 0 6 9
(ARA-C +
thioguanine)
CR, complete remission; PR, partial remission
® One patient received a different treatment from the start (protocol violation)
Table 2. Survival of patients in remission with correct program or after switch to other chemotherapy
Type of remission Program correct/switch Survival
Group 1 CR Correct 209
Prednimustine + vincristine CR Correct 305
CR Correct 108
PR Correct 152
CR Switch to DR + ARA-C 391
CR Switch to ARA-C-TG cycles 446 +
CR Switch to ARA-C-TG cycles 396 +
CR Switch to ARA-C-TG cycles— VAMP 542 +
Group 1 CR Correct 621
ARA-C - thioguanine (TG) cycles CR Correct 261
CR Correct 948
CR Correct 429
PR Correct 282
PR Correct 247
PR Correct 358 +
CR Switch to prednimustine + vincristine 201
CR Wrong program (ARA-C + thioguanine 435

in combination)

CR, complete remission; PR, partial remission



Table 3. Bone marrow toxicity
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Decrease in
platelet count

Mean amount
of transfused

Mean number of days
with granulocytes

Decrease in granulocyte count
during treatment to

during treatment platelets < 0.5 % 10°1
to <10x 10%  (units) <0.5% 1091 <0.1 %101
Number of
patients/ Number of patients/total patients
total patients
No remission  Pr + Vc ) 820 10 2120 0720 5
TG + ARA-C (2) 11721 38 7121 6/21 25
Remission Pr+ Ve D 0/4 1 1/4 1/4 30
TG + ARA-C (2) 77 26 71 717 32

number of adequately treated patients. The overall complete
remission rate was 19% and complete + partial remission was
achieved in 25%.

Side-Effects

Side-effects during induction treatment were studied ade-
quately in 52 patients (78%) (24 in group 1 and 28 in group 2).
There was less bone marrow toxicity in patients treated with
vincristine and prednimustine than in those treated with
thioguanine and ARA-C (Table 3). This was judged by the
number of patients with a decrease in platelet count to less than
10 x 10%1 or decrease in granulocyte count to less than 0.5 X
10°11 or less than 0.1 x 10%1, and by the need for platelet
transfusions. Other side-effects were mild and there was no
clear difference between the groups.

Discussion

The present study confirms previous reports that the frequency
of remissions in elderly patients with ANLL is low irrespective
of treatment[1,5,7,8,9,21, 23, 27, 28, 29, 30]. Although only
19% of the patients entered complete remission, our study
does not compare unfavorably with other reports. The
combination of prednimustine with vincristine was not better
than other drug combinations used in this age group (> 60
years). Unfortunately adherence to the program with pred-
nimustine and vincristine was poor. In 13 of 33 patients the
treatment was switched to other chemotherapeutic agents
before an adequate trial had been given. This was probably due
to low confidence in the effectiveness of the drug (since there
was no clear difference in side-effects). In the patient group
treated with ARA-C and TG no patient was switched to other
treatment modalities before an adequate trial had been made.
Whatever the reason only 9% of the patients randomized to
prednimustine and vincristine entered complete remission with
the initial therapy (3 of 33). Four went into complete remission
after a switch to other therapy, two of them to ARA-C and TG
cycles (as in group 2). In group 2, 12% (4 of 34 patients) went
into complete remission with ARA-C + TG. Only one
complete remission was obtained after switching to predni-
mustine + vincristine. Thus, although our results with
prednimustine and vincristine compare favorably with those
published by Juul et al. [16], who reported that only one of
18 patients with ANLL entered remission on prednimustine,
we cannot confirm the reports by Brandt and Konyves [3] that
17% of elderly ANLL patients enter remission. It is, however,
worth noting that three of 15 patients who had an adequate
trial went into complete remission (20%).

ARA-C and TG are well-known effective drugs in ANLL.
In addition to the seven patients who entered a complete or
partial remission in group 2, two patients went into complete
remission and one into partial remission in group 1 after a
switch from prednimustine + vincristine (inadequate trials) to
ARA-C + TG cycles. However, it is also interesting that one
patient who did not respond to an adequate trial with ARA-C
+ TG responded to prednimustine and vincristine. The reason
for the varied and generally poor response to prednimustine is
unclear. ANLL blast cells generally have a high content of
steroid receptors [6, 13, 14, 17]. The variation in receptor
content between patients is wide, but there appears to be no
clear correlation between receptor content and in vitro
response of blast cells to treatment with corticosteroids [6, 14,
17]. Clinical studies correlating response to treatment with
corticosteroids in ANLL and receptor content are lacking.
However, it is well-known that responses to corticosteroids are
few in ANLL. Thus, in view of the high receptor content on
ANLL blast cells and the poor response of this disease to either
corticosteroids or prednimustine it is not likely that the
receptor content plays any decisive role in the response to
treatment with either of these two drugs. Other unknown
factors must be of greater importance.

Bone marrow depression appears to be less severe in
patients treated with prednimustine and vincristine than in
those treated with ARA-C + TG. This indicates that it would
perhaps have been possible to intensify the treatment with
prednimustine and vincristine. Whether this would have
increased the frequency of remissions cannot be adequately
answered. It is still clear that the combination prednimustine
and vincristine results in a poor frequency of remission and is
not superior to other drug combinations in elderly patients
with ANLL. Our view is that it does not merit use as first
choice for their treatment.
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