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applicable to our patients. Other factors which are likely to have 
contributed to our low response rate are the relatively advanced 

age of our patients in comparison with those in the two previous 
reports (Powles et al., 1991: mean age 55; Jodrell et al.: mean 
age 51) and the significant proportion of patients in our study 
with a Karnofsky score < 70. In consequence, we have used a 
slightly reduced target dose of all three drugs in our schedule in 

comparison with previous reports. 
Our own studies [7,8] and those of others [9] have shown that 

locally advanced breast cancer responds well to mitozantrone- 
containing chemotherapy. Thus, Mansi et al. [9] reported a 60% 
response rate in locally advanced breast cancer. Gazet et al. [8] 
using the 3M regime found 16130 patients (53%) achieved a 

response. This previously untreated category of patients may 
respond as well to the 2M regime with less toxicity. 

In conclusion, we feel that patients with advanced breast 
cancer should receive the less toxic 2M regimen as first-line 
cytotoxic therapy and only if no response is seen should mitomy- 
tin C be added to the regime. Haematological toxicity should be 
monitored carefully in patients who receive the 3M regime. 
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Phase II Study of High-dose Epirubicin and 
Etoposide in Advanced Non-small Cell Lung 

Cancer 

E.F. Smit, D.A. Piers and P.E. Postmus 

25 consecutive patients with advanced non-small cell lung cancer (NSCLC) were treated with high-dose epirubicin 
(HDE) 135 mglm’ and etoposide 60 mg/m* (days l-3) every 3 weeks. 121 courses, (median 6, range l-7), 
were administered and evaluable for toxicity: WHO grades III/IV leukocytopenia in 60/36 (80%) courses, 
thrombocytopenia in 1816 (20%) and grades II/III anaemia in 31/6 (31%). Median (range) left ventricular ejection 
fraction (LVEF) fell from 63% (53-73, R = 25) to 60% (4&73 II = 16) after 5 courses (P < 0.02). 2 patients had a 
drop of more than 15% in LVEF with an epirubicin dose of 675 mg/m*. Apart from 1 patient who had tachycardia 
6 months after the last course, no patient had congestive heart failure. There were 2 complete and 7 partial 
responses [total 9/2S (36%, 95% confidence interval: 18-57.5%)]. Median survival is 31.8 (4.3-75) weeks. 
Combination HDE and etoposide in NSCLC offers no advantage over HDE alone and is more toxic. 
EurJ Cancer, Vol. 28A, No. 12, pp. 1965-1967,1992. 

INTRODUCTION Among other active single agents in NSCLC producing partial 
THE PROGNOSIS of patients with advanced non-small cell lung response rates exceeding 15% is etoposide [6, 71. In this study 
cancer (NSCLC) remains poor and requires development of we report on the efficacy of the combination of HDE and 
active drug regimens. Recently, high-dose epirubicin etoposide in advanced NSCLC. 
(2 120 mg/m2) as a single agent was found to have significant In December 1989, a dose-range finding study was started 
antitumour activity in NSCLC. Response rates in five studies with the aim of finding a safe dose for the combination of HDE 
varied from 17% to 36%, while toxicity was moderate [l-5]. and etoposide. The first 6 patients were treated with epirubicin 
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135 mg/m2 and etoposide 60 mg/m2 on days 1,3 and 5 every 3 
weeks. 4 of these patients experienced WHO grade IV leukocyto- 
penia for more than 5 days, which was defined as unacceptable. 3 
patients had to be admitted because of leukocytopenia-associated 
fever. Because we considered 60 mg/m2 etoposide as a minimum 
required for activity, etoposide was administered on days I-3.2 
out of 6 patients treated at this dose had grade IV myelosuppres- 
sion in their first course. Therefore the phase I study was 
stopped and the study continued in phase II to evaluate the 
toxicity and efficacy of the combination of HDE and etoposide 
in patients with advanced NSCLC. 

PATIENTS AND METHODS 
Between April 1990 and April 199125 patients with histologi- 

cally proven NSCLC unsuitable for curative therapy were 
entered into this study. These included 6 patients from the 
phase I part treated at the same dose level and schedule as 
prescribed for the phase II study. Additional eligibility criteria 
were: no previous chemotherapy, radiotherapy compromising 
5 25% of the bone marrow stopped at least 4 weeks before 
entry, life expectancy of at least 3 months, Eastern Cooperative 
Oncology Group (ECOG) performance status % 2, white blood 
cell (WBC) count 2 4000/$, platelet count 2 100 000/j.& serum 
creatinine < 120 pmol/l, serum bilirubin < 25 kmol/l, normal 
cardiac function (left ventricular ejection fraction (LVEF) 
> 45% as measured by MUGA scan (normal 55-65%)), measur- 
able lesions and informed consent according to local ethical 
committee regulations. 

Before treatment patients were subjected to staging pro- 
cedures including physical examination, chest X-ray, complete 
blood cell counts, electrolytes, liver function chemistries, serum 
creatinine, electrocardiogram (ECG), measurement of LVEF 
at rest and tumour measurements. Additional studies were 
performed to document disease when clinically indicated. Stag- 
ing was according to criteria of the American Joint Committee 
for Cancer Staging [8]. Some of the characteristics of the patients 
entered are listed in Table 1. 

Epirubicin (135 mg/m2, day 1) and etoposide (60 mg/m2, days 
l-3) were administered as an intravenous bolus infusion, both 
lasting 30 min on a 3-week schedule. Dexamethasone (8 mg 
orally every 6 h for 36 h) was prescribed to all patients to control 
emesis. Complete blood cell counts were performed on days 12, 
15 and at retreatment (day 21). In case of incomplete bone 
marrow recovery (WBC < 30001nl and/or platelets < 100 OoO/t_~l) 
at the time of the next planned dose, therapy was delayed for 1 
week (maximally 2 weeks). If after 2 weeks delay there was still 
insufficient bone marrow recovery the patient was taken off 
study and was followed for survival. Treatment was to be 
continued until disease progression, a maximum cumulative 
dose of epirubicin of 945 mg/m2 or cardiac toxicity (see below). 
The whole treatment was performed in the outpatient clinic. 

All patients were considered evaluable for response and 
toxicity. Responses were scored according to WHO criteria [9]. 
For complete and partial responders, duration of response was 
calculated from the first day of treatment to the first day of 
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Table 1. Patients’ characteristics 

No. of patients 25 

Male/female 1718 

Median (range) age 59 (46-69) years 

ECOG performance status 

0 9 

1 14 

2 2 

Histology 

Squamous carcinoma 8 

Adenocarcinoma 10 

Large cell carcinoma 3 

Bronchiole-alveolar carcinoma 4 

Stage 

IHA 2 

IIP 10 

IV 13 

Pretreatment 

Radiotherapy 1 

None 24 

occurrence of any new lesion or disease progression was 
observed. Time to progression was defined as the period from 
first day of treatment to the date of Iirst observation of disease 
progression. Survival, for which all patients were evaluable, was 
from first day of treatment until death. Toxicity was evaluated 
using the WHO grading system. LVEF, using MUGA scan, 
was measured prior to initiation of treatment and after course 5 
(cumulative dose of epirubicin of 675 mg/m2) and every 2 
months after treatment had been discontinued. If the patient 
demonstrated an absolute drop of > 15% compared with pre- 
treatment levels or to a LVEF 5 45%, the patient went off 
study and was followed for survival. The same applied to patients 
who developed clinical signs and symptoms of congestive heart 
failure (CHF). 

RESULTS 
The 25 patients entered into this study received a total of 121 

courses (median 6, range l-7). The major toxicities are listed in 
Table 2. There were no treatment-related deaths. Myelosuppres- 

Table 2. Treatment outcome 

WHO grade 

0 I II III IV 

Leukocytopenia 4’ 2 19 60 36 

Thrombocytopenia 58 15 24 18 6 

Anaemia 25 59 31 6 0 

Nausea/vomiting 83 21 16 1 0 

Mucositis 51 34 28 8 0 
Alopecia 0 3 22 0 0 

Infection 94 18 9 0 0 

Complete response 2(8% ) 

Partial response 7 (28%) 

No change 12 (48%) 

Progressive disease 4 (16%) 

Median (range) response duration 29.6 (12.1-42.7) weeks 

Median (range) time to progression 23.9(2.9-42.7) weeks 

Median (range) survival 31.8 (4.3-75) weeks 

*No. of courses in which grade was scored. 



Epirubicin and Etoposide in NSCLC 1967 

sion in the form of leukocytopenia was the dose-limiting side- 
effect, with 96 out of 121 (79.3%) courses associated with WHO 
grades III/IV leukocytopenia. During 14 courses patients (n=5) 
had to be admitted because of leukocytopenia-associated fever 
requiring IV antibiotics. In 3 patients repeated infectious epi- 
sodes led to discontinuation of treatment. During 24 (19.8%) 
courses thrombocytopenia WHO grades III/IV was observed. 3 
patients had bleeding episodes during thrombocytopenia. 5 
patients received a total of 8 platelet transfusions. In addition, 
34 red blood cell transfusions were administered to the study 
population. In none of the patients was it necessary to postpone 
the subsequent course of chemotherapy because of incomplete 
bone marrow recovery on day 2 1. Mucositis WHO grades II/III 
were observed during 36 (29.8%) courses. Nausea and vomiting 
exceeding WHO grade I were seen in 17 (14%) courses despite 
antiemetic treatment, but were usually of short duration. Phleb- 
itis of the infusion arm occurred in 15 (12.4%) courses. Median 
LVEF decreased from 63% (range 53-73%) at baseline (n=25) 
to 60% (range 48-73%, n=16) (P< 0.02, Wilcoxon test for 
paired observations) after a cumulative epirubicin dose of 
675 mglm2. 2 patients were taken off study because a decrease 
of 15% of LVEF was observed after a cumulative dose of 
epirubicin of 675 mg/m2. 1 patient showed a decrease of 25% 6 
months after the last dose of epirubicin and etoposide. Besides a 
slight tachycardia this patient had no signs of CHF. None of the 
other patients developed clinical signs or symptoms of CHF. 
All patients receiving more than one course had alopecia WHO 
grade II. 

Response was evaluated in all patients. Complete response 
was achieved in 2 patients (8%) and a partial response in 7 
patients (28%). The overall response rate was 36% (95% CI: 
l&57.5%). 12 patients (48%) had stable disease, 4 patients 
(16%) progressive disease. There was no significant difference 
in the response rate of patients with squamous histology (318) as 
opposed to non-squamous histology (6/19). The median duration 
of response (n = 9) was 29.6 (range 12.142.7) weeks. Median 
time to progression (n = 25) was 23.9 (range 2.9-42.7) weeks. 

Median follow-up for the whole group of patients is 39 weeks 
with 9 patients alive with cancer. Median survival for all patients 
is 31.8 (range 4.3-75) weeks. 

DISCUSSION 
This is the first study reporting on toxicity and efficacy of the 

combination of HDE and etoposide in advanced NSCLC. 
Toxicity of this regimen is considerable, leading to the removal 
of 5/25 patients from the study. As was to be expected, myelo- 
suppression was the dose-limiting toxicity, in particular leukocy- 
topenia (79.3% of courses WHO grades III/IV). During 14 
courses patients had to be admitted because of leukocytopenia- 

associated fever. In addition 19.8% of courses were associated 
with thrombocytopenia WHO grades III/IV. The incidence of 
non-haematological toxicities was comparable with our previous 
study with HDE [5], though the rate of mucositis WHO grade 
II/III was slightly higher in this study. The observed lack of 
clinically significant cardiotoxicity in this study, in spite of a 
significant decrease in median LVEF values, confirms the results 
of our studies [5] and those of others [lo] that doses of epirubicin 
up to 950 mg/m2 are rarely associated with CHF. 

The total response rate obtained with the high-dose epirubicin 
and etoposide regimen including 2 complete responses was 36% 
(95% CI: 18-57.5%). Although this is not a randomised trial 
comparing HDE and its combination with etoposide we feel 
that it can be concluded that the addition of etoposide at this 
dose level does not lead to an improved response rate nor to 
prolonged survival and is associated with significantly more 
toxicity compared with a similar historical group of patients 
treated with high-dose epirubicin as a single agent [5]. Conse- 
quently, further studies with this combination are not warranted, 
unless adding haematopoietic growth factors will give the oppor- 
tunity to increase the dose of etoposide. On the other hand, 
high-dose epirubicin consistently seems to produce response 
rates of 25-30% in advanced NSCLC. Therefore, the incorpor- 
ation of this drug in combination regimens should be the subject 
of future clinical trials in this disease. 
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