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Summary. A total of  nine adults with newly d iagnosed  
acute myeloblast ic  leukaemia  (AML) and seven with re- 
lapsed disease were t reated with f ract ionated daunorubic in  
in combinat ion  with cytosine arabinos ide  and 6-thiogua- 
nine. Remissions were seen in 89% and 57%, respectively. 
The side effects associated with bolus injections of  dauno-  
rubicin were much less severe with f ract ionated treatment,  
and  there was no significant cardiotoxici ty  despite total  
doses of  up to 1363 m g / m  2 daunorubic in .  These results 
show that  f ract ionated anthracycl ines  are effective in the 
t reatment  of  A M L  and that  this mode  of  adminis t ra t ion  
may  permit  an upward  revision of  the accepted dose limits 
for anthracyclines.  

Introduction 

Successful remission induct ion of  acute myeloblast ic  leu- 
kaemia  (AML) is seen in approx imate ly  70% of  adul t  pa-  
tients t reated with combinat ions  o f  daunorubic in ,  cytosine 
a rab inos ide  and th ioguanine  (DAT) [9]. However,  con- 
vent ional  anthracycl ine therapy is l imited by a dose-releat-  
ed cardiotoxici ty  [7], which is associated with a high mor-  
tali ty and is difficult to predict  in individuals  using non- 
invasive cardiological  techniques [3]. For  this reason, 
somewhat  arbi t rary l imitat ions have been placed on the 
total  dose of  anthracycl ines  permit ted  in individual  cases, 
and  this restricts their  therapeut ic  usefulness [1]. The pre- 
sent study is an a t tempt  to use anthracycl ines in such a way 
as to circumvent this. 

Anthracycl ines  are less card io toxic  when given by con- 
t inuous infusion or in f ract ionated doses [4, 6], but  pre- 
l imary studies have shown that they are still effective in 
A M L  when used this way [2, 8]. The present  repor t  is an 
update  of  our own experience with f ract ionated anthracyc- 
l ine therapy in adul t  AML.  

Patients and methods 

Fifteen consecutive, unselected adults  with de novo or re- 
lapsed A M L  were d iagnosed according to the French- 
American-Bri t ish (FAB) classif ication and t reated with 
f ract ionated D A T  (F-DAT)  for 5 - 1 0  days. Daunorub ic in  
was given as an infusion in 100 ml N saline solution over 
30 min at a dose of  10-15 m g / m  2. Cytos ine-arabinos ide  
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was given as a bolus i.v. injection at 100 m g / m  2 twice daily,  
and th ioguanine was given oral ly at a dose of  100 m g / m  2 
twice daily. Complete  remissions were defined as a bone 
marrow count with <5% blasts and  normal  per ipheral  
b lood  counts. Patients with less than < 5% marrow blasts 
but  reduced per ipheral  b lood  counts were classified as 
having part ia l  remissions. Patients were nursed in isolat ion 
facilities and suppor ted  as necessary with antibiotics and 
transfusion therapy.  They were moni tored  for clinical evi- 
dence of  cardiotoxici ty  and underwent  regular  electro- 
card iographic  and echocardiographic  examinations.  

Table 1 shows a group of  nine patients,  aged 
17-76 years, with newly diagnosed A M L  and various FAB 
sub-types. Seven of  nine patients (78%) showed complete  
remissions after receiving between 228 and 533 m g / m  2 dau- 
norubicin.  Treatment  was extremely well tolerated,  with 
little d iar rhoea  and vomit ing and no instances of  alopecia.  
Eight of  these patients showed no evidence of  congestive 
card iac  failure or cardiac  dysrhythmias ;  however,  one (pa- 
t ient 6) presented with heart  failure and arterial flutter be- 
fore any chemotherapy was given but  went on to receive 
238 m g / m  2 daunorubic in  without further cardiac  compli-  
cations. 

Table 2 shows a group of  seven patients,  17-77 years 
o f  age, with re lapsed disease. Five patients were aged > 60 
years and two were over 70 years of  age. Responses were 

Table 1. Patients with de novo AML 

Patient Age FAB type Cumulative dose Outcome 
number of DNR (mg/m 2) 

1 20 M1 533 PR 
2 74 M1 320 CR 
3 68 M6 199 CR 
4 36 M6 406 CR 
5 31 M2 445 CR 
6" 54 M4 238 CR 
7 59 Not given 228 CR 
8 76 M1 353 CR 
9 17 M2 347 No response 

Nine patients presenting de novo with AML, showing their age at 
presentation and the FAB leukaemia sub-type. The cumulative 
dose of daunorubicin (DNR) is given, and the response to therapy 
is shown as a complete remission (CR), partial remission (PR) or 
no response as defined in the text 
a Patient 6 presented with cardiac failure and atrial flutter before 
any chemotherapy was given 
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Table 2. Patients with relapsed AML 

Patient Age FAB type Cumulative dose Outcome 
number of DNR (mg/m 2) 

10 17 Not given 1150 CR 
11 30 M2 1363 CR 
12 61 M2 500 No response 
13 a 62 M4 403 No response 
14 68 M1 688 PR 
15 76 M1 420 PR 
16 76 M1 635 No response 

See Table 1 for abbreviations 
" Patient 13 had developed cardiac problems during previous 
non-fractionated anthracycline therapy 

Table 3. Left ventricular cavity dimensions (cm) 

Patient number Systolic Diastolic 

10 3.0 5.0 
4.0 4.5 

11 2.2 3.2 
2.8 4.0 

12 - - 

15 2.1 4.5 
1.7 4.2 

The systolic and diastolic ventricular cavity dimensions (in cm) 
before and after fractionated anthracycline treatment in patients 
with relapsed disease. The patient numbers refer to the patients 
listed in Table 2. In patient 12, the cardiology report showed no 
significant changes in ventricular dimensions 

seen in four of  seven cases (57%): two complete  and two 
par t ia l  responses. One pat ient  (no. 13) had developed 
cardiac  failure 12 months previously during a course of  
non-fract ionated anthracycl ine therapy.  These patients re- 
ceived between 420 and 1363 m g / m  2 daunorubic in ,  but  
none  showed any clinical evidence of  card iomyopathy .  
N o  significant ECG changes were seen in six, but one 
68-year-old pat ient  with a history of  angina and myocardi -  
al infarct ion showed an asymptomat ic  reduct ion of  > 30% 
in the height of  the QRS complexes after receiving 
688 m g / m  2 daunorubicin.  In two patients the echocardio-  
graphic  windows were too nar row to permit  useful record- 
ings of  myocard ia l  function, but  Table 3 shows that in four 
others there was no echocardiographic  evidence of  deteri- 
orat ing myocard ia l  dysfunction.  

Discussion 

This study shows that f ract ionated anthracycl ine therapy is 
extremely effective when used for remission induct ion in 
adul t  AML. In newly diagnosed leukaemia,  the 78% com- 
plete remission induct ion rates are comparable  or superior  
to the remission rates repor ted  in large studies using con- 
ventional  anthracycl ine adminis t ra t ion.  The t reatment  was 
well tolerated,  and the diarrhoea,  vomit ing and a lopecia  

encountered with convent ional  therapy was not  seen in 
these cases. In this respect,  f ract ionated anthracyclines are 
par t icular ly  useful in ill, debi l i ta ted or elderly patients or 
for out-pat ient  treatment.  

In relapsed patients,  the 57% remission rate we ob- 
served is, again,  comparab le  with those previously report-  
ed in larger studies [5]. These patients received between 
403 and 1363 m g / m  2 of  anthracycline,  but  none of  them 
showed evidence of  significant cardiotoxicity.  In  some se- 
ries in which anthracyclines are given by convent ional  bo- 
lus injection, cardiotoxici ty  has been repor ted in up to 40% 
of  patients given more than 600 m g / m  2, and in these the 
mortal i ty  may be as high as 50% [3, 7]. 

We have now extended these observations in relapsed 
patients who have a l ready received the recommended  total  
doses of  anthracycl ines and in patients who are elderly or 
have pre-existing heart  disease. The total  dose of  conven- 
t ional  anthracycl ines is l imited by cardiotoxici ty,  and 
consol idat ion therapy with these agents has shown only a 
marginal  improvement  in pat ient  survival [7, 9]. Since the 
present  s tudy suggests that f ract ionated anthracycl ine ther- 
apy  can be extended far beyond  the present  r ecommended  
dose limits, trials should now be carried out to evaluate the 
effectiveness of  extended consol idat ion t reatment  with an- 
thracyclines. 
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