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Summary. A total of 52 consecutive, previously untreated 
patients with small-cell lung cancer (SCLC) were sched- 
uled to receive six cycles of a combination of etoposide 
(75 mg/m 2 per day) and cisplatin (20 m g / m  2 per day), each 
cycle given over 5 consecutive days. In all, 28 patients had 
extensive disease (ED) and 24, limited disease (LD). After 
three cycles of chemotherapy, all responding patients were 
given chest radiotherapy (RT) (45 Gy in two split courses 
and 30 Gy in LD and ED, respectively); only patients with 
LD who achieved complete remission (CR) after three cy- 
cles of chemotherapy were given prophylactic brain irradi- 
ation (30 Gy). In the 51 evaluable patients, the overall re- 
sponse rate was 90%, with a 31% CR and a 59% partial re- 
mission (PR) rate. In LD and ED patients, 57% and 11% 
CR rates and 30% and 82% PR rates were noted, respec- 
tively. Myelosuppression was the most frequently observed 
toxicity. The median duration of response was 12 months 
in LD (range, 3-41 + months) and 7 months (range, 2-12  
months) in ED; the median survival was 15 months in LD 
and 9.3 months in ED, respectively. In all 30% of LD pa- 
tients are alive and well at a minimal follow-up of 
18 months. This trial confirms the activity of the cisplatin- 
etoposide combination in SCLC. 

Introduction 

The most substantial progress in the treatment of small- 
cell lung cancer (SCLC) has been obtained using combina- 
tions of cytotoxic drugs. In previously untreated patients 
with SCLC, etoposide is one of the most active agents, 
with response rates ranging from 20% to 60% [1, 5]. Al- 
though the efficacy of cisplatin in previously treated pa- 
tients is marginal [7, 12], its addition to etoposide in exper- 
imental models produces a synergistic action [18]. The 
combination of cisplatin and  etoposide (PE) has been re- 
ported to be active as second-line treatment even in pa- 
tients previously treated with etoposide [10, 16]. Trials re- 
porting data on front-line therapy with PE show that this 
regimen produces a high response rate, usually obtained 
within the 1st weeks of treatment [9, 21]. 

*Present address: Oncology Department, General Hospital 
"S. Bortolo", Vicenza, Italy 
** Bursar, Italian Association for Cancer Research (AIRC) 
Offprint requests to: Andrea Veronesi, Division of Medical Onco- 
logy, Centro di Riferimento Oncologico, 1-33081 Aviano, Italy 

Analysis of the pattern of relapse indicates that the 
chest is the most frequent site of recurrence. Radiotherapy 
(RT), even when given at high doses, does not affect sur- 
vival; however, its omission leads to an increase in the in- 
cidence of initial relapse at the primary tumor site in both 
limited (LD) and extensive (ED) SCLC [6, 8, 13, 15]. This 
paper reports the results of a prospective study aiming to 
define further the role of the PE regimen as front-line 
treatment associated with RT in patients with SCLC. 

Materials and methods 

From February 1984 until September 1986, all consecu- 
tive, eligible patients seen at our institution were enrolled 
into the study. Conditions of eligibility included: histologi- 
cal or cytological proof of SCLC, age of < 75 years, Kar- 
nofsky performance status (PS) of > 40, serum creatinine 
values within normal limits, and no previous treatment. 
Staging procedures included clinical examination, chest 
X-rays, bronchoscopy, isotopic bone and liver scans, bone 
marrow aspirate and biopsy, peripheral blood cell count, 
determination of plasma urea, electrolytes, and serum cre- 
atinine, and serum liver function tests. Disease stage was 
classified as limited disease (LD), defined as tumor invol- 
vement confined to one hemithorax, including ipsilateral 
supraclavicular nodes, or extensive disease (ED), with 
tumor beyond these sites; patients with malignant pleural 
effusion were considered to have ED. 

Patients received three cycles of induction chemothera- 
py comprising 75 m g / m  2 etoposide given as a 45-min i.v. 
infusion for 5 consecutive days and 20 mg /m 2 cisplatin 
given i.v. on the same days. Courses were repeated every 
3 weeks. Prior to cisplatin, 500 ml i. v. fluids with 100 g man- 
nitol were given. No further routine hydration was given if 
patients could maintain adequate (2 1/day) oral fluid in- 
take; otherwise, an additional 1,000-1,500 ml i.v. fluids 
were given. Peripheral blood cell counts, renal function 
tests, and chest X-rays were carried out before each course 
of treatment; after three cycles, bronchoscopy and all ini- 
tially positive examinations were repeated. 

At that point, responding patients with LD received 
chest RT (25 Gy in ten sessions), followed by a fourth cy- 
cle of PE at the same dose as that given for induction. 
After a 3-week rest, responders were given 20 Gy in ten 
further sessions; patients achieving complete remission 
(CR) after three cycles of induction chemotherapy under- 
went prophylactic cerebral irradiation (PCI), receiving 
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30 Gy in ten sessions. With the etoposide dose reduced to 
50 mg/m 2, another two cycles of PE were given after the 
RT course to complete the treatment of LD patients. After 
three induction PE cycles, responding patients with ED re- 
ceived a single cycle of chest RT (30 Gy in ten sessions) 
without PCI, followed by three cycles of PE, in which the 
etoposide dose was again reduced to 50 mg/m 2. Therefore, 
a total of six PE cycles were given to both LD and ED 
patients Figure 1). 

At the end of treatment, responses were reassessed by 
repeat examination of all disease parameters. No further 
treatment was given to patients in clinical CR at the end of 
treatment, even if microscopic residual disease was noted 
(failure to obtain pathological CR). Patients resistant to 
chemotherapy or relapsing within 6 months from the end 
of treatment received, 600 mg/m 2 i.v. cyclophosphamide, 
40mg/m 2 i.v. Adriamycin, and 40mg/m 2 i.v. metho- 
trexate every 3 weeks as salvage chemotherapy (CAM 
regimen). 

Tumor response and toxicity were defined according 
to standard WHO criteria [14]; actuarial survival and re- 
sponse duration were calculated according to the life-table 
method [2]. A total of 52 eligible patients were enrolled in 
the study from February 1984 until September 1986. Their 
main characteristics are reported in Table 1. 

Results 

One patient was not evaluable because he refused treat- 
ment. Of the 51 evaluable patients, 46 responded to the 
overall treatment with 16 (31%) CRs and 30 (59%) partial 
remissions (PRs), for an overall response rate of 90%; 
3 (6%) showed a minor response, and 2 died within 1 month 
from the start of therapy due to progressive disease and 
myocardial infarction, respectively. At evaluation after 
three cycles, the same 90% response rate was noted. Only 
one PR was converted into a CR after RT and three addi- 
tional chemotherapy cycles. 

Of the 23 LD patients, 20 (87%) responded: 13 (57%) 
achieved a clinical CR (pathologically confirmed in 12) 
and 7 (30%), a PR. In the 28 ED patients, 3 (11%) CRs 
were encountered. ED patients achieving a CR had exten- 
sive SCLC due to contralateral supraclavicular nodes. An 
additional 23 (82%) ED patients achieved a PR. The 
overall response rate in ED patients was therefore 93%. All 

Table 1. Patient characteristics 

Total number 

Median age 

Sex ratio (M/F) 

Performance status: 
80- 100 34 
50-70 18 

Stage: 
Limited 24 
Extensive 28 

Sites of metastatic disease: 
Lymph nodes 9 
Bones 17 
Pleura 7 
Pericardium 2 
Liver 6 

52 

62 years (range, 47-73 years) 

44/8 

Table 2. Sites of initial relapse (44 patients) 

Ipsilateral lung 2 
Contralateral lung 5 
Pleura 2 
Bones 8 
Liver 5 
Brain 22 
Small bowel 1 
Pancreas 1 
Supraclavicular lymph nodes 4 

three patients presenting with superior vena cava obstruc- 
tion showed immediate relief of their symptoms after the 
beginning of chemotherapy. 

Responses lasted for a median of 12 months (range, 
3 - 4 1 +  months) in LD and 7 months (range, 2-12 
months) in ED. The actuarial median duration of response 
was 14 and 8 months for CR and PR, respectively. Sites of 
relapse are shown in Table 2. As the initial sign of pro- 
gression, chest relapse occurred in only 11 patients (5%); 
most patients underwent relapses in distant sites. The high 
incidence of brain metastasis is noteworthy; only 3/22 
patients relapsing in the brain had received PCI. 

Second-line chemotherapy with CAM was given to 
eight patients; no objective response was noted in the six 
evaluable patients. 

All patients but one were evaluable for toxicity; the un- 
evaluable patient refused treatment and was lost to follow- 
up. Myelosuppression was the main toxicity (Table 3), oc- 
curring in 48 of 51 patients (94%); 23% had grade I I I - I V  
myelotoxicity, with 1 patient dying due to granulocyto- 
penia with infection. Another patient experienced mild, 
reversible infection, and one more died within 1 month of 
the start of induction treatment; the cause of death is un- 
known. Anemia occurred in 70% of patients and 18 (35%) 
required blood transfusions. Thrombocytopenia was noted 
in 50% of patients, although none experienced bleeding. In 
all, 36 (70%) patients required at least one treatment delay 
due to myelosuppression. 

Nausea and vomiting were almost universal. Transient 
elevation in serum creatinine was noted in 22 patients who 
needed forced diuresis without treatment discontinuation; 
however, 4 of these patients had a treatment delay. In 
three additional patients, renal toxicity was more severe; 
chemotherapy was continued with etoposide alone in one 

Table 3. Toxicity (51 evaluable patients) 

WHO grade 

0 1 2 3 4 

Leukopenia 3 (6) 16 (31) 20 (39) 8 (16) 4(8) 
Thrombocytopenia 25 (49) 16 (31) 5 (10) 5 (10) 0 
Anemia 24(47) 10(20) 15 (29) 2 (4) 0 
Nausea and vomiting 3 (6) 10(20) 17 (33) 21 (41) 0 
Renal 26 (51) 22 (43) 2 (4) 1 (2) 0 
Infection 49(96) 0 1 (2) 1 (2) 0 
Neurotoxicity 43 (84) 7 (14) 1 (2) 0 0 

Numbers in parentheses indicate percentage of patients 
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Fig, 1. Treatment schedule outline. LD, limited disease; ED, extensive disease; ~ cisplatin; E, etoposide; *, attenuated dose 
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patient after three courses and was stopped in the other 
two after three and four cycles, respectively. 

Almost all patients received chemotherapy on an out- 
patient basis; only 19 (36%) required hospitalization dur- 
ing the first cycles, either because they were very symp- 
tomatic (9 patients) or due to complications of treatment 
or the need for supportive therapy (10 patients). A total of 
16 patients (31%) did not complete the planned treatment 
because of refusal after three PE courses and RT (8 pa- 
tients), nephrotoxicity (3), or hematological toxicity (5). 

Median survival (MS) in the whole patient group was 
10.3 months. Patients with LD survived significantly long- 
er than those with ED (15 vs 9.3 months; P <0.001). Seven 
LD patients are still alive and well at a minimal follow-up 
of 18 months, representing 30% of LD patients; five of the 
long-term survivors achieved a pathological CR after three 
cycles of PE. The initial performance status (PS) did not 
significantly affect survival, with MS of 10.8 and 9.7 
months in patients with a PS of 80-100 and 40-70, respec- 
tively (P = 0.1). 

D i s c u s s i o n  

The results of the present study confirm the high response 
rate obtained in previous trials with PE as front-line treat- 
ment. As pointed out by other authors [9, 21], PE produces 
an objective response in the majority of patients, within a 
few weeks. We obtained an overall response rate of 90%, 
with a 31% CR rate; all responsive patients obtained at 
least a PR after two cycles of treatment. Moreover, the sur- 
vival of the 16 patients not completing treatment because 
of either refusal or toxicity is superimposable on overall 
survival. These findings suggest that even shorter treat- 
ments might be considered, as has been indicated by other 
authors [22, 24]. Three patients presenting with superior 
vena cava obstruction received PE as first-line treatment, 
showing complete resolution of their symptoms after one 

course of therapy. MS was 15 and 9 months in LD and ED 
patients, respectively. 

Table 4 shows the results obtained by several groups 
with the PE combination and with the combination of car- 
boplatin (a cisplatin derivative with a different spectrum 
of toxicity) and etoposide [3, 4, 9, 11, 17, 19, 21, 23]. Re- 
sponse and MS in our series of patients were in the range 
obtained by other authors with either PE or carboplatin- 
etoposide. All studies report a high response rate in excess 
of 80%. Boni et al. [4] obtained an MS of 60 weeks in LD 
and 41 weeks in ED and Scher et al. [19], an MS of 18 and 
8 months in LD and ED, respectively, whereas in a poor- 
risk group of patients, Evans et al. [9] reported a 70-week 
survival in LD and a 43-week survival in ED. 

In the present study, the addition of chest RT led to a 
low (24%) rate of chest relapse, with a local failure in- 
cidence that compares favorably with that obtained in tri- 
als without RT [13, 15]. Unfortunately, satisfying control 
of local relapse in this study did not influence survival, 
which was similar to that reported in trials in which RT 
was not mandatory, confirming that systemic spread rep- 
resents the major problem whose better control is critical 
to the treatment of SCLC. 

The most frequent side effects were myelosuppression 
and gastrointestinal toxicity, as in previous trials using 
front-line treatment with PE [4, 9, 11, 17, 19, 21]. The 
grade I I I - I V  leukopenia noted in 23% of our patients, as 
well as the incidence of anemia and thrombocytopenia, 
were similar to Evans' data [9]. In the present study, a 
transient increase in serum creatinine occured in 50% of 
patients, with 7%-8% requiring treatment discontinuation. 
These figures are superimposable on those reported by 
Evans. 

In our previous experience with the PE regimen in re- 
lapsed patients with SCLC [10] and in non-SCLC [25, 26], 
only 11% and 20% of patients, respectively, showed a mild 
elevation of serum creatinine levels. The total number of 
cycles given is probably an important factor in explaining 
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Table 4. Results obtained with front-line therapy comprising etoposide plus cisplatin and etoposide plus carboplatin 

Authors Number Treatment Response CR 
of patients (mg/m 2) rate rate 
(LD/ED) (%) (%) 

Median 
survival 

Sieroki et al. [21] 21/17 a P60, day 1; E120, days 4, 6, 8 94 47 

Kim + McDonald [11] 11/13 P75, day 1; E125, days 1, 3, 5 87 25 

Evans et al. [9] 11/17 P25, days 1-3;  El00, days 1-3 85 42 

Salvati et al. [17] 18/0 a P60, day 1 ; El20, days 2, 3, 4 89 39 

Boni et al. [4] 12/10 P60, day 1 ; El20, days 4, 6, 8 95 59 

Scher et al. [19] 37 P125, day 1 ; El20, days 4, 6, 8 84 54 

Smith et al. [23] 28/24 C300, day 1 ; El00, days 1-3 85 21 

Bishop et al. [3] 36/58 C100, days 1-3;  El20, days 1-3 77 40 

Present report 24/28 P20, days 1 - 5; E75, days 1 - 5 90 31 

LD 14 months 
ED 9 months 

NR 

LD 70 weeks 
ED 43 weeks 

52 weeks 

LD 60 weeks 
ED 41 weeks 

LD 18 months 
ED 8 months 

9, 5 months 

LD 15, 3 months 
ED 8,3 months 

LD 15 months 
ED 9.3 months 

PE treatment followed by other regimens 
P, cisplatin; E, etoposide; C, carboplatin; NR, not reported 

these differences. Patients resistant to or relapsing after PE 
treatment in our trial did not respond to salvage treatment 
with CAM; although the number  of such patients is small, 
our data confirm observations by others [20] indicating 
that non-pla t inum-conta in ing combinations are ineffective 
in patients resistant to PE. 

In conclusion, PE appears to be a reasonable standard 
regimen in SCLC, with reproducible activity not inferior 
to that of carboplat in-containing schemes. Its eventual su- 
periority over other regimens can be ascertained only by 
randomized studies. 
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