
A Phase I Study of rhGM-CSF 473 

granulocyte-macrophage colony stimulating factor produced by 
yeast or animal cells. Proc NatlAcad USA 1987, 84, 4428-4431. 

9. Mayer P, Lam C, Obenaus H, Liehl E, Beserner J. Recombinant 
human GM-CSF induces leukocytosis and activates peripheral 
blood polymorphonuclear netrophils in nonhuman primates. Blood 
1987, 70,206-213. 

10. Lieschke GJ, Maher D, Cebon J, et al. Bacterially synthesized 
recombinant human granulocyte-macrophage colony stimulating 
factor in patients with advanced malignancy. A nn Intern Med 1989, 
110,357-364. 

11. Hermann F, Schulz G, Lindermann A. Hematopoietic responses 
in patients with advanced malignancy treated with recombinant 
human granulocyte-macrophage colony-stimulating factor. J Clin 
Onco11989, 7, 159-167. 

12. Phillips N, Jacobs S, Stoller R, Earle M, Przepiorka D, Shadduck 
R. Effect of recombinant human granulocyte-macrophage colony- 
stimulating factor on myelopoiesis in patients with refractory meta- 
static carcinoma. Blood 1989, 74, 26-34. 

13. Steis RG, VanderMolen LA, Longo DL, etal. Recombinant human 
granulocyte-macrophage colony-stimulating factor in patients with 
advanced malignant: A phase Ib trial. J Natl Cancer Inst 1990, 82, 
697-703. 

14. Lieschke GJ, Maher D, O'Connor M, et al. Phase I study of 
intravenously administered bacterially synthesized granulocyte- 
macrophage colony-stimulating factor and comparison with subcut- 
aneous administration. Cancer Res 1990, 50,606--614. 

EurJ Cancer, Vol. 28, No. 2/3, pp. 473--476, 1992. 
Printed in Great Britain 

096.1-1947/9255.00 ~ 0.00 
(~) 1992 Pergamon Press plc 

Combination Chemotherapy with Vincristine, 
Epirubicin and Cyclophosphamide in Small Cell 

Lung Carcinoma 
J. Jassem, H. Karnicka-MIodkowska, M. Drozd-Lula, A. Strug, 

A. Pilarska-Machowicz, A. Michalski, E. Kowal, R. Mog-Antkowiak, 
and J. Zych for the Polish Lung Cancer Cooperative Group 

T h e  aim of  this prospec t ive  s tudy was to assess  the activity o f  a combina t ion  o f  vincristine, epirubicin and 
cyc losphosphamide  (VEC) in previously unt rea ted  pat ients  with limited small cell lung ca rc inoma (SCLC)  and to 
delineate the feasibility o f  dose  escalat ion for epirubicin in this regimen. T h e  chemothe rapy  schedule  included 
cyc lophosphamide ,  1000 mg/m 2, vincristine, 1 mg/m 2 and escalat ing doses  of  epirubicin:  50 mg/m 2, 70 mg/m 2 
and 90 mg/me; respect ively in three consecut ive  groups  o f  patients.  Drug  cycles  were repea ted  every 3 weeks. 
118 pat ients  f rom eight insti tutions were enrolled in this s tudy between Februa ry  1986 and M a r c h  1989. Objective 
tumour  r e sponse  was observed  in 81 o f  116 evaluable patients (70%) including 25 patients (22%) who achieved a 
comple te  remission.  Respond ing  pat ients  received thoracic  radiat ion after the fourth cycle o f  chemotherapy. 
T h e  median dura t ion o f  response  was 30 weeks and the median durat ion o f  survival was 52 weeks. T h e r e  were no 
significant dif ferences  in t rea tment  results  between the consecut ive  groups  o f  patients.  T h e  regimen was well 
to lera ted for  all doses  o f  epirubicin.  T h e  main toxicities included alopecia (96%), nausea  and vomit ing (81%) and 
leukopenia  (44%). Grade  4 haematologica l  toxicity was observed  in 3 patients (2.6%). N o  significant epirubicin 
dose -dependen t  side effects,  except  for  mucosi t is  were observed.  
E u r J  Cancer, Vol. 28, No. 2/3, pp. 473-476, 1992. 

INTRODUCTION 
IN SPITE of the high sensitivity of small cell lung carcinoma 
(SCLC) to both cytostatic agents and chemotherapy, cure is still 
a rare endpoint in treatment of this tumour. Most patients 
experience a relapse within 2 years as a result of the emergence 
of drug-resistant cancer cells during chemotherapy. A large 
number of different cytostatic agents have been demonstrated 
to be active in SCLC, but there is no regimen considered to 
be optimal. The combination of vincristine, doxorubicin and 
cyclophosphamide (VAC) has been one of the most commonly 
used within the last decade [1]. Doxorubicin is one of the most 
active agents in SCLC and has probably significant impact on 
complete response rate and survival [2-4]. The utility of this 

drug in VAC combination is limited, however, due to its dose- 
related cardiac toxicity. It has been suggested that epirubicin, a 
derivative of doxorubicin, is a drug of similar activity but of less 
cardiotoxicity than its parent compound [5, 6]. The activity of 
epirubicin given as a single drug in a dose of 100-120 mg/m z 
was also demonstrated in SCLC [7-11]. Data pooled from these 
five studies on a total of 177 chemotherapy-naive SCLC patients 
showed a 46% remission frequency, one of the highest reported 
for single-agent chemotherapy of this tumour. As the mainstay 
of the SCLC management is multidrug chemotherapy, we have 
undertaken a prospective multicentre phase II study in which 
doxorubicin in VAC regimen was replaced by epirubicin. The 
purpose of this trial was to evaluate the activity of a combination 
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of cyclophosphamide, epirubicin and vincristine (VEC) and to 
delineate the feasibility of dose escalation for epirubicin in this 
regimen. 

PATIENTS AND METHODS 
Eligibility criteria for this study included histological or 

cytological diagnosis of SCLC, measurable or evaluable limited 
disease, ECOG performance status 0 to 3, white blood cell 
(WBC) count of more than 4.0 x 109/1, platelet count of more 
than 100 × 109/1, total serum bilirubin less than 25 ~mol/l, 
serum creatinine less than 130 gmol/l, no recent myocardial 
infarction and no controlled arrythmia. No prior chemotherapy 
or radiotherapy was permitted. Patients had to give informed 
consent in accordance with institutional practice. 

Pretreatment evaluation included physical examination, elec- 
trocardiogram, left ventricular ejection fraction (LVEF) 
measurement (not obligatory), chest radiograph and tomogra- 
phy, fibre-optic bronchoscopy, complete blood count and bit- 
chemistry. Extrathoracic spread was ruled out by abdominal CT 
scanning or ultrasonography and bone marrow bilateral biopsy. 
Bone scans or radiological survey were done in patients suspected 
of having bone metastases. Screening for brain metastases was 
not done routinely, but patients with suspicious symptoms were 
evaluated by brain computed tomography (CT). Limited disease 
was defined as tumour confined to one hemithorax, the media- 
stinum and supraclavicular lymph nodes. 

Patients were treated in a prospective three-step trial. Chemo- 
therapy regimen consisted of cyclophosphamide, i000 mg/m 2, 
vincristine, 1 mg/m 2 and escalating doses of epirubicin: 50, 70 
and 90 mg/m 2, respectively in three consecutive groups of 
patients, all drugs administered intravenously every 3 weeks. 
Standard antiemetic therapy was applied in most cases. Treat- 
ment schedule included chest irradiation (10-20 MeV or 6°Co) 
which was started 2 weeks after the 4th cycle of chemotherapy. 
The initial tumour area was irradiated in complete responders 
or with a margin of at least 2 cm around any residual disease. 
The target dose was either 30 Gy in 10 fractions over 12 days or 
40 Gy in 20 fractions over 26 days with a parallel opposed pair. 
Prophylactic cranial irradiation was not given. 

Before each cycle patients were assessed by physical examin- 
ation, WHO performance status, electrocardiogram and labora- 
tory tests. Drug application was delayed a week if the WBC 
count was less than 3.5 × 109/1 and/or platelet count was less 
than 100 × 109/1. If postponement of chemotherapy was necess- 
ary for more than 3 weeks, the patient was taken off the study. 
No dosage reductions were made. Chest X-ray was repeated 
every second cycle. After the 4th and the 9th cycle complete 
restaging was done. Clinical complete remission had to be 
confirmed by bronchoscopy and cytology. Chemotherapy was 
continued up to a total number of nine cycles unless progression 
or excessive toxicity occurred earlier. Complete responders were 
then randomly allocated to either six cycles of maintenance 
chemotherapy of cyclophosphamide, vincristine and methotrex- 
ate or to follow up. The impact of maintenance chemotherapy 
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Table 1. Patients' characteristics 

Dose of epirubicin (mg/m 2) 

50 70 90 Total 

Number 36 58 24 118 

Sex 
Females 6 9 2 17 
Males 30 49 22 101 

Age 
Mean 53.1 56.0 57.9 55.5 
Range (34-64) (28-70) (50-67) (28-70) 

Performance status 
0 8 27 7 42 
1 19 19 11 49 
2 9 11 6 26 
3 0 1 0 1 

on treatment results will be the subject of another report. 
Patients who achieved partial remission and those with stable 
disease were given maintenance chemotherapy until progression 
occurred. Patients who relapsed during chemotherapy were 
treated according to the institutional practice. A combination of 
etoposide and cisplatin was recommended as a salvage chemo- 
therapy regimen. Patients who responded to chemotherapy 
and who relapsed while off-therapy were retreated with VEC 
combination or were given second-line regimens. 

Response to chemotherapy (evaluated before radiotherapy) 
followed standard WHO criteria [12]. Drug toxicity was graded 
according to the WHO five-point scale [13]. Survival was 
computed from the first day of treatment. Statistical methods 
included ×2 test for comparison of proportions and log rank test 
[14] for analysing survival data. A value of P < 0.05 was 
regarded as significant. 

RESULTS 
Between February 1986 and March 1989 a total of 118 patients 

from eight institutions were entered in this trial. The median 
number of chemotherapy cycles per patient was 6, range 1-15. 
42 patients received the planned nine chemotherapy cycles. 95 
patients were given thoracic irradiation. 2 patients were not 
evaluable for response: 1 as a result of early death not related to 
tumour progression and 1 for treatment refusal after the first 
cycle. No major differences in pretreatment characteristics were 
present between three consecutive groups of patients given 
epirubicin in a dose of 50 mg/m 2, 70 mg/m 2 and 90 mg/m 2 
(Table 1). Complete tumour remission was seen in 25 patients 
(22%) and a partial remission in 56 patients (48%). The response 
rate did not relate to the dose of epirubicin (Table 2). Remission 
was seen in 66, 73 and 67% of patients given epirubicin in a 
dose of 50, 70 and 90 mg/m 2, respectively. The median duration 
of response for all patients was 30 weeks. No significant differ- 
ences were seen in relation to the dose of epirubicin (Fig. 1). 
The median duration of survival for the whole group was 52 
weeks and there were no significant differences in either of the 
treatment groups (Fig. 2). 2-year survival rate for the whole 
group was 12%. 

Treatment toxicity was evaluated in 116 patients. The combi- 
nation was well tolerated in all treatment groups. The main 
toxicities included alopecia, nausea and vomiting, leukopenia 
and neurotoxicity (Table 3). Grade 4 haematological toxicity 



Table 2. Response to treatment 

Dose of epirubicin (mg/m 2) 

50 70 90 Total 

Complete remission 
Partial remission 
Stabilisation 
Progression 

No.(%) 

6(17) 14(25) 5(21) 
17(49) 28 (49)  11(46) 
7(20) 11(19) 6(25) 
5(14) 4 (7) 2 (8) 

25(22) 
56(48) 
24(21) 
11 (9) 

0.75 

0.5 

0.25 

0.75 
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Fig. 1. Duration of  remission in relation to epirubicin dose: 
50 mg/m-'; E]--IZ 70 mg/m2; A - - A  90 mg/m:. 
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Fig. 2. Duration of  survival in relation to epirubicin dose: O---C) 50 
mg/m2; rq--IS] 70 mg/me; A - - A  90 mg/m 2. 

Table 3. Treatment toxicity 

Dose of epirubicin 
(mg/m z) 

Grades 3 
Toxicity 50 70 90 Total and 4 

Leukopenia 17(49) 22(39) 12 (50) 51(44) 9 (8) 
Thrombocytopenia 2 (6) 4 (7) 1 (4) 7 (6) 1 (1) 
Alopecia 34(97) 53(93) 24(100) 111(96) 55(47) 
Nausea/vomiting 27(77) 47(82) 20 (83) 94(81)  17(15) 
Diarrhoea 2 (6) 4 (7) 3 (13) 9 (8) 3 (3) 
Mucositis - -  4 (7) 8 (33) 12(10) 2 (2) 
Nephrotoxicity 1 (3) 1 (2) 2 (8) 4 (3) - -  
Cardiotoxicity 3 (9) 7(12) 3 (13) 13(11) 2 (2) 
Neurotoxicity 6(17) 14(25) 8 (33) 28(24) 1 (1) 
Constipation 6(17) 17(30) 6 (25) 29(25) 5 (4) 
Other 4(11) 14(25) 5 (21) 23(20) - -  

No.(%) 

occurred in 3 patients (2.6%) and grade 4 cardiac toxicity--in 
one patient (0.9%). Chemotherapy was delayed due to myelotox- 
icity for 9% of the cycles. Peripheral neurotoxicity was common 
but reversible in all cases after discontinuation of vincristine. 
No major differences in the rate of side effects were observed 
between the treatment groups except for mucositis which was 
dose-related (P < 0.001). 

DISCUSSION 
Since the late 1970s no significant progress in the overall 

results of treatment of SCLC has been achieved [15]. As only 
a few new, more effective antineoplastic agents have been 
developed, the analogues of the currently available drugs have 
been tested in an attempt to decrease treatment toxicity. Our 
study was initiated in 1986, i.e. at the time the VAC regimen 
was considered a standard chemotherapy combination. This 
regimen resulted in patients with limited disease in an overall 
response rate of 70% and a median survival of 12 months [16]. 
We decided to substitute doxorubicin in VAC combination for 
its potentially less cardiotoxic analogue, epirubicin. 

The results of this study demonstrated anti tumour activity of 
the regimen. The response rate observed here proved to be 
similar to those reported for VAC combination [16]. A random- 
ised study comparing VAC and VEC chemotherapy in SCLC 
demonstrated similar activity and toxicity of both regimens 
except for less myelosuppression after the first cycle of VEC 
[171. 

The probable advantage of epirubicin over its parent com- 
pound is the possibility of administering higher cumulative 
doses with acceptable risk of congestive heart failure [5]. Dose- 
related response rate in SCLC patients has been suggested by 
some authors [3, 18], but questioned by others [15]. Previous 
phase II studies demonstrated a high activity and acceptable 
toxicity ofepirubicin given alone at 100-200 mg/m 2 [7-1 i]. This 
study aimed at determining the possibility of escalation of 
epirubicin dose in standard combination chemotherapy. Since 
at the time this study was initiated no data on high-dose 
epirubicin chemotherapy were available, we selected a starting 
epirubicin dose of 50 mg/m z, similar to that used for doxorubicin 
in VAC combination. When,  after including the first 35 patients 
no serious toxicity was observed, this dose was increased to 
70 mg/m-' and, finally, to 90 mg/m-'. Although good tolerance 
for epirubicin up to 90 mg/m 2 per cycle was demonstrated, no 
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significant dose-related differer, ces in reponse rates and survival 
were found. These results should be considered with caution, 
however, due to the limited number of patients in the consecutive 
treatment groups and due to the non-random method of patient 
allocation. It is also possible that the maximum tolerated dose 
(MTD) of epirubicin was not reached in this study. Phase I 
studies conducted on patients with non-small cell lung cancer 
and breast cancer concluded that the M T D  for this drug as a 
single agent is 150-165 mg/m 2 [19, 20]. A recent study by the 
South-East European Oncology Group suggested that epirub- 
icin at a dose of 120 mg/m 2 can be combined safely with 
cyclophosphamide or cisplatin in patients with extensive SCLC 
[21]. 

According to the common practice at the time this study was 
designed, we chose nine cycles of induction chemotherapy. 
Based on the experience of more recent randomised studies of 
short-versus long-duration chemotherapy [22] it is possible that 
similar results might have been achieved with 5-6 chemotherapy 
cycles. In our successive study only five cycles of epirubicin- 
containing combination chemotherapy were administered. Short 
duration chemotherapy, aiming at a better quality of survival 
and at diminishing the cost of therapy, may also reduce the 
possible risk of cumulative cardiotoxicity if higher single doses 
ofepirubicin were to be applied. 

As expected, the principle toxicity with VEC regimen was 
alopecia. Nadir blood counts were not routinely measured, but 
evaluation performed before each cycle suggests that haemato- 
logical toxicity was acceptable and was not dose-limiting. Despite 
the lack of impressive response duration and median survival 
with the VEC combination, the mild toxicity of the regimen 
prompted us to continue studies with this anthracycline. In our 
next study, including patients with both limited and extensive 
disease, vincristine in VEC combination was replaced with 
etoposide. Early results of this trial suggest significant improve- 
ment in treatment results still with an acceptable toxicity [23]. 
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