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Summary. Twenty-four patients with blastic-phase chronic 
myelogenous leukemia (CML) were treated with mitoxan- 
trone. The patients included 19 whose cells were Philadel- 
phia chromosome (Phi+)  and 5 who were either Ph l -  or 
in whom cytogenetics were not available. Six of the 19 
whose cells were ph i+  responded and one of those who 
were Ph I -  responded. The patients were further charac- 
terized into lymphoid or nonlymphoid on the basis of 
terminal deoxynucleotidyl transferase or morphology. 
Two of the patients with lymphoid transformation and 3 
of those with nonlymphoid transformation responded. In 
3 patients post-treatment cytogenetic evaluation revealed 
the presence of Ph 1-  metaphases. We conclude that mi- 
toxantrone has modest activity in blCML and that the cy- 
togenetic responses suggest the possibility of greater effica- 
cy in chronic-phase CMU 

Introduction 

The failure of chemotherapy to eradicate the malignant 
clone in Philadelphia chromosome positive (Ph i +),  chron- 
ic myelogenous leukemia (CML) has led to trials of su- 
pralethal therapy, followed by bone marrow transplanta- 
tion [1] and of biological response modifiers [2] in the 
treatment of this disease. Although conventional chemo- 
therapy has not been effective, this does not rule out the 
possibility that some of the new agents currently under in- 
vestigation may be beneficial for patients in the chronic 
phase or blastic phase of CML (blCML). In preliminary 
reports mitoxantrone (Novantrone) showed significant ef- 
ficacy in acute myeloid leukemia and sufficient activity in 
blCML to warrant further evaluation [3-5]. In this report 
we describe our experience with mitoxantrone in a large 
series of patients with blCML. 

Material and methods 

Patient entry. Between July 1982 and November 1984, 122 
patients were entered onto a multicenter trial evaluating 
mitoxantrone for refractory acute leukemia, acute leukem- 
ia in relapse, and blCMU Of these, 24 patients had a diag- 
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nosis of blCML. (Included in this series are the patients re- 
ported previously [3, 4]. This required the presence in the 
bone marrow of greater than 30% blasts plus promyelo- 
cytes [6]. The type of blastic transformation was defined 
further (lymphoid versus nonlymphoid) by routine mor- 
phology, histochemistry and, in some cases, measurement 
of terminal deoxynucleotidyl transferase (Tdt). Cytogenet- 
ic evaluation of the bone marrow was done in most cases 
prior to the start of therapy and then, in selected cases, ad- 
ditional evaluation was made at the time of maximum re- 
sponse. Patients whose bone marrow was Ph ~ + as well as 
those who were Ph I - were eligible for treatment. 

Treatment and response evaluation. The patients received 
mitoxantrone 10 to 12 mg/m 2 intravenously daily for 5 
days. A bone-marrow aspiration was done at 7-10 days 
post completion of treatment and, if still leukemic, a sec- 
ond course of mitoxantrone could be administered. A par- 
tial response required reduction of the bone marrow blasts 
plus promyelocytes to less than 30%. A partial true remis- 
sion required the appearance of Ph l -  metaphases. In a 
complete true remission, all bone marrow metaphases 
were Ph I -  . 

Results 

The clinical characteristics of the 24 patients with blCML 
are shown in Table 1. Most patients were Phi+ and had 
been treated previously for an antecedent chronic phase of 
the disease. The majority of patients were myeloid and/or  
Tdt negative. All but 6 patients had failed prior treatment 
for the blastic transformation prior to receiving treatment 
with mitoxantrone. 

Of the 5 patients with Ph i - b lCML or in whom cytog- 
enetics was not available, there was one partial response in 
a patient with myeloid morphology. Survival in this pa- 
tient is ongoing a t  26 months from the start of his treat- 
ment. 

Of the 19 patients with ph i+  blCML, there were five 
responses. These occurred in both lymphoid and non-lym- 
phoid transformation. Of the 8 patients with lymphoid 
transformation, there were two responses. In 1 patient, the 
post-treatment bone marrow was morphologically normal 
without evidence of blast crisis (partial response). Follow- 
up cytogenetic study was not done. Her survival was 8 
months from the start of mitoxantrone. In the second re- 
sponder, the bone marrow was morphologically normal 
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Table 1. Mitoxantrone in blCML. Patient characteristics 

Sex: Male 12 
Female 12 

Median age in years (range) 46 (22- 72) 

Cytogenetics: Ph + 19 
: Ph - 3 
: Unavailable 2 

Ydt (+)  or lymphoid 8 
Tdt ( - )  or myeloid 16 

Antecedent chronic phase 21 
No chronic phase 3 

Prior treatment for blCML 18 

No prior treatment for blCML 6 

and examinat ion  of  the bone marrow failed to show the 
Ph I chromosome (complete  true remission). The pat ient  
underwent  bone  marrow t ransp lan ta t ion  from a H L A  
compat ib le  sibling and she re lapsed 5 months post- trans-  
plant.  

Of  the 11 pat ients  with non- lymphoid  t ransformat ion,  
there was one early death and three responses.  The re- 
sponses included one pat ient  with erythroblast ic  t ransfor-  
mation.  Post- t reatment  marrow was morphologica l ly  nor-  
mal and he lived 5 months from the start of  mi toxant rone  
(cytogenetic study was not  done). 

The second responder  had a post - t rea tment  bone mar- 
row that was no longer  diagnost ic  of  b l C M L  and showed 
27% Ph i -  metaphases  (part ial  true remission). His surviv- 
al was 9 months post- ini t ia t ion of  mi toxantrone.  In the 
third pat ient  the post- t reatment  marrow was normal  with 
80% Ph ~ -  metaphases  (part ial  true remission). He died 
from veno-occlusive disease 2 months after receiving a 
bone  marrow t ransplant  from an HLA-compa t ib l e  sibling. 

Discussion 

The purpose  of  this s tudy was to evaluate the effectiveness 
of  mi toxant rone  in treating the blastic phase of  chronic 
myelogenous  leukemia.  In this trial,  we demonst ra ted  
modes t  activity for mi toxant rone  in blast ic  CML. This was 
seen both in patients whose cells were Tdt ÷ or lymphoid  
as well as in patients with Tdt  - or  myelo id  blast ic  trans- 
formation.  

Fur thermore ,  pat ients  who had fai led previous chemo- 
therapy  also responded.  Post- t reatment  survival in the ma- 
jor i ty  of  responders  was general ly brief. Thus, until  other 
more  effective al ternatives for b l C M L  become available,  
mi toxan t rone  should be considered a worthwhile therap-  
eutic option.  

Of greater significance was the restorat ion of  Ph l -  
hematopoeis is  in some responders .  True remission of 
C M L  occurs rarely with single-agent busulfan [7] and more  
commonly  can be seen with more  intensive chemotherapy  
[8, 9]. Convent iona l  chemotherapy  also induces true remis- 
sion of  Ph I + T d t +  acute leukemia  [10] and occasional ly  

T d t -  blastic CML. In general ,  the true remission state is 
very short l ived with repopula t ion  o f  the P h i +  cells usual- 
ly within 3 to 4 months.  Al though further intensif icat ion of  
t reatment  does not  appear  possible without incurr ing the 
risk of  increased morbid i ty  and morta l i ty  [9], it is possible 
that  some of  the newer agents may be more selective 
against  CML. 

Mi toxant rone  not  only can induce remission of  blast ic  
C M L  [3, 4, 5, 11] but  also can induce true remission of  the 
disease with reappearance  of  p redominan t ly  Ph 1 -  cells. 
This raises the possibi l i ty  of  greater activity against  chron- 
ic phase  C M L  and provides  suppor t  for a trial in chronic 
phase C M L  with mitoxantrone.  
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