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Summary. Idarubic in  (4-demethoxydaunorubic in :  
D M D N R )  is an orally active analogue of  daunorubic in  
that has shown promis ing activity in animal  and  early clin- 
ical studies. We gave idarubic in  in a phase II  study to pa- 
tients with advanced  breast  cancer  unresponsive to 
hormonal  manipu la t ion  and in some cases to s tandard  
chemotherapeut ic  agents. Idarubic in  was given orally 
every 21 days at a starting dose of  40 m g / m  2 with dose es- 
calat ion until myelosuppress ion  occurred. Nad i r  b lood 
counts showed that pat ient  compl iance  was good. Of 33 
patients studied, 32 are evaluable  for response:  4 (13%) 
had par t ia l  responses (95% conf idence interval  1%-23%) 
with a dura t ion of  response between 32 and 59 weeks; 8 
(25%) had static disease for between 17 and 48 weeks; and 
20 failed to respond.  For  patients not previously exposed 
to chemotherapy,  the response rate was 3/19 (16%). Toxic- 
ity was mild,  with little or no gastro-intest inal  dis turbance 
in the major i ty  of  patients,  no severe haematologica l  toxic- 
ity and little alopecia.  Two patients  however,  were with- 
drawn from the study because of  toxicity;  one with a skin 
rash and one with severe vomiting. Idarubic in  produces  
little toxici ty when given oral ly at a dose of  40 m g / m  2 
every 21 days, but  its activity in breast  cancer  is insuffi- 
cient to justify its further use with this schedule. Fur ther  
studies should be under taken  only if direct compar ison  
can be made  with doxorubicin.  

Introduction 

Doxorubic in  (adr iamycin)  is the single, most  active cyto- 
toxic agent for the t reatment  of  breast  cancer  but  suffers 
from the d isadvantage  of  subjective toxici ty with frequent 
nausea,  vomit ing and a lopecia  as well as myelosuppres-  
sion, cardiotoxici ty  and the risk of  extravasation.  Idarubi-  
cin ( D M D N R : 4 - d e m e t h o x y d a u n o r u b i c i n )  is an analogue 
of  daunorubic in  lacking the methoxyl  group at posi t ion 4 
of  the aglycone ring (Fig. 1). It differs from daunorubic in  
and doxorubic in  in several ways including absorpt ion  fol- 
lowing oral adminis t ra t ion  [7, 11]. Activity has been shown 
in many  animal  tumour  models  [1, 7] and useful activity 
has also been demonst ra ted  in early clinical studies [6]. 
There is also some evidence of  an increased therapeut ic  ra- 
tio with less risk of  cardiotoxici ty  than with doxorubic in  or 
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daunorubic in  [5, 8, 9]. The aim of  this study was to assess 
the activity of  this drug in breast  cancer when given orally 
and to further assess toxicity. 

Patients and methods 

Patients selected were females under  the age of  80 with bi- 
opsy-proven carc inoma of  the breast  who were unrespon-  
sive to hormonal  manipulat ion.  All patients had docu- 
mented disease progression with measurable  or evaluable 
disease, had received no chemotherapy or hormonal  ma- 
nipula t ion in the preceding 4 weeks and had  W H O  perfor-  
mance scores of  2 or better. Patients previously treated with 
anthracycl ines were excluded,  but those who had received 
the anthracenedione mi tozantrone  were eligible. Patients 
with no pr ior  exposure to chemotherapy  were included as 
long as they did not  have l ife-threatening or rap id ly  pro-  
gressive disease. Patients with WBCs (white b lood  cell 
counts) less than 3.5× 109/1, platelet  counts less than 
100 × 109/1, renal insufficiency (creatinine > 130 pmol/1),  
liver dysfunct ion (bil irubin >25  lxmol/l),  CNS involve- 
ment  by tumour,  history of  heart  failure or other malig- 
nancy,  or abnormal i ty  on pre- t reatment  E C G  were ex- 
cluded. Details  of  the study group are shown in Table 1. 

All  patients received a starting dose of  40 m g / m  2 idaru-  
bicin given orally in divided doses over 24 h. Treatment  
was repeated every 21 days if  per ipheral  b lood  counts had 
recovered sufficiently. Blood counts were measured before 

Table 1. Details of study group 

Median age (range) 

Number of previous 
cytotoxic agents 

55 (33 - 77) 

0 = 19 patients 
1 = 3 
2 = I 
3 = 5 
4 = 2 
6 = 3 

(Six patients previously exposed to mitoxantrone) 

Site of dominant disease Local = 13 patients 
Nodal = 9 
Bone = 3 
Liver = 3 
Skin = 2 
Pelvic = 2 
Lung = 1 
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Fig. 1. Structural formulae of doxorubicin (adriamycin), daunorubicin and 4-demethoxydaunorubicin (idarubicin) 

t reatment  and on three occasions between days 8 and 16 of  
the first course of  treatment.  They were also recorded at 
the beginning of  each subsequent course and on one occa- 
sion between days 10 and 14 thereafter.  This provided  a 
check on pat ient  compl iance  and drug absorpt ion and al- 
lowed for dose escalation. In those patients who did not  
show myelosuppress ion between days 7 and 14 of  their 
first course, the dose of  subsequent courses was increased 
by 5 m g / m  2 until  myelosuppress ion was seen. 

The criteria defined by Miller  et al. for the Wor ld  
Health Organizat ion [17] were used to assess response. Pa- 
tients whose disease remained static beyond four courses 
(12 weeks) were considered to have static disease as a re- 
sult of  treatment.  

Results 

A total of  112 courses (range 1 - 9  per patient)  were re- 
ceived by 33 patients who entered the study. One pat ient  is 
not  evaluable for response because she was withdrawn 
from treatment  after only one course due to infection not  
related to neutropenia.  Two further patients were with- 

drawn after only one course because of  toxicity. Of the 32 
evaluable patients,  4 (13%) achieved part ia l  remissions 
(95% confidence interval 1%-23%) with a dura t ion of  re- 
sponse from 32 to 59 weeks (sites of  response:  bone,  skin, 
nodes and local disease). Eight patients (25%) had static 
disease for between 12 and 45 weeks and 20 (63%) failed to 
respond.  Of those patients who failed, eight progressed 
during their first course of  treatment,  including two early 
deaths. For  patients having two or more courses, the re- 
sponse rate was 17%, and there were three par t ia l  remis- 
sions (16%) among 19 patients not  previously exposed to 
chemotherapy.  No statistically significant difference was 
found between the first-course nadi r  WBCs of  patients 
whose disease progressed and those who had static or re- 
sponsive disease (pooled t-test for compar ison  of  means;  
t = 0.13, P = 0.90). 

Toxicity 

Figure 2 shows the nadi r  WBC counts for 19 patients who 
were assessed on two or more  consecutive courses. Of 32 
patients assessed, 15 had no myelosuppress ion with their 
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Fig. 2. Pattern of nadir WBCs dur- 
ing consecutive courses of idarubi- 
cin for 19 patients having nadir 
WBC measured in two or more 
courses 
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Fig. 3. Incidence and severity of toxicity during treatment: per- 
centage of courses associated with nausea and vomiting or diar- 
rhoea; percentage of patients having two or more courses experi- 
encing alopecia 

first course of treatment, but dose escalation ensured that 
of 51 second and later courses for which nadir WBC was 
measured, 43 (84%) had a nadir WBC below 3.5 x 109/1. Of 
79 non-first courses, 28 (35%) were given at increased dose 
(maximum 50 mg/m2), 2 at reduced dose because of nadir 
WBC less than 1.0 × 109/1, and 22 (28%) were delayed be- 
cause of low WBC (< 3.5 x 109/1) on day 21. 

Of 112 courses, 104 were assessed for subjective toxici- 
ty. Figure 3 shows the incidence of gastrointestinal toxicity 
and alopecia. Of 32 patients assessed, 7 had no nausea or 
vomiting at any time during the study. When vomiting did 
occur, its duration was generally less than 48 h. In one pa- 
tient the severity of vomiting was sufficient for the refusal 
of further treatment. Diarrhoea affected 6 of 32 patients 
but was never severe. Alopecia was infrequent. 

One patient developed a generalized, desquamating, 
erythematous rash 3 days after her first dose of idarubicin. 
The rash persisted for 4 weeks before subsiding spontane- 
ously. There was no previous history of atopy or skin 
rashes in this patient, and the only other medication she 
was taking was oral metoclopramide. It was felt that this 
rash could be a reaction to idarubicin and that further 
courses could not be given; the patient was therefore with- 
drawn from the study. No other toxicity was observed. 

Discussion 

For patients with advanced or recurrent breast cancer, 
treatment is essentially palliative. There is a need for treat- 
ments which are effective and easily given and cause few 
side effects. Doxorubicin is the single, most active drug in 
breast cancer but produces subjective and objective toxici- 
ty. Idarubicin is an anthracycline analogue that has shown 
activity in early clinical studies when given orally and may 
produce fewer side effects. It is thus an attractive drug to 
assess in advanced breast cancer. 

A frequently cited objection to oral chemotherapy is 
the the problem of non-compliance. In this study, nadir 
WBCs were carefully assessed and the pattern of blood 
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counts suggests that all patients took their drugs as pre- 
scribed. Only one patient for one course admitted that she 
did not take her prescribed drugs, and in only one other 
case was poor compliance considered possible. A further 
problem is that nausea and vomiting produced by oral 
chemotherapy may stop patients from taking a full course 
of treatment. One patient in this study vomited two of sev- 
en capsules and probably received less than the full proto- 
col dose; this patient progressed during her first course. 

In addition to the problem of patient compliance, the 
efficacy of any oral drug may also be compromised by er- 
ratic absorption. That this occurs is suggested by the wide 
range of nadir WBCs after the first course 
(0.6-7.2 x 109/1). Other studies have also shown this [3, 10] 
and, although there may be other explanations for this 
variability, dose titration for individual patients must be 
considered essential for studies of oral idarubicin. In this 
study 35% of non-first courses involved dose escalation 
that continued until myelosuppression was seen, and it is 
unlikely that poor absorption of the orally administered 
drug accounts for the low response rate seen. 

Reported response rates to idarubicin in groups of pa- 
tients largely unexposed to previous chemotherapy have 
ranged from 36% of 50 patients receiving 45 mg/m 2 as a 
1-day regime [2], to 31% of 29 patients receiving 15 mg/m 2 
for 3 days [14] or 22% of 31 patients given a fixed dose of 
30 mg for 3 days [18]. In groups of patients previously ex- 
posed to chemotherapy, excluding anthracyclines, re- 
sponse rates have ranged from 21% of 48 patients to 26% 
of 29 patients, both studies using 15 mg/m 2 for 3 days [12, 
16]. One earlier study included 12 of 27 patients who were 
previously exposed to standard anthracyclines and showed 
a response rate of 19% at 30-55 mg/m 2 on 1 day [15]. 
These reports were all of nonrandomized phase II studies 
and, although no direct comparison can be made, the re- 
sponse rates shown are probably less than would be ex- 
pected from doxorubicin [4]. These published results do 
not suggest the superiority of any one schedule over the 
others. 

The response rate for all patients in this study is less 
than 15% (the accepted criterion for activity of a new 
chemotherapeutic agent) and is undoubtedly less than 
would be expected from doxorubicin alone. Even for those 
patients not previously exposed to chemotherapy, the re- 
sponse rate was only 18%, a level which makes it unlikely 
that idarubicin given in this way will fulfil its theoretical 
potential for the treatment of advanced breast cancer. 
Other schedules for oral (e.g. treatment each week) as well 
as intravenous administration are being assessed in phase 
II studies of breast cancer, but at present, despite the low 
level of subjective toxicity, idarubicin cannot be recom- 
mended for the treatment of advanced or recurrent breast 
cancer. Further studies should only be undertaken if direct 
comparison can be made with the activity of doxorubicin. 
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