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Summary. Between July 2, 1987, and August 21, 1987, 
Cancer and Leukemia Group B (CALGB) conducted a 
phase II evaluation of carboplatin (CBDCA) and vin- 
blastine (VBL) in advanced non-small-cell lung cancer. Of 
the 58 patients who entered the study, 55 were eligible and 
produced follow-up data. Chemotherapy, which was car- 
ried out in 28-day cycles, consisted of 4 mg/m 2 VBL given 
on days 1 and 3 and 125 mg/m2 CBDCA given on days 
1-3 .  Partial responses were observed in 10 cases (18%), 
and 1 patient (2%) exhibited regression of evaluable dis- 
ease. No complete responses were achieved. The overall 
objective response rate was 20%. The median survival was 
6.1 months, and the median time to treatment failure was 
3.3 months. Life-threatening (grade 4) toxicity was mainly 
leukopenia (20%), followed by anemia (7%), infection 
(4%), thrombocytopenia (2%), fever (2%), nausea and 
vomiting (2%), and weight loss (2%). There were two 
deaths due to infection. The results of this study demon- 
strate that the combination CBDCA/VBL is active in ad- 
vanced NSCLC; however, whether this combination is 
more active than either CBDCA or VBL alone is unknown. 

Introduction 

Despite treatment, the prognosis for patients presenting 
with advanced non-small-cell lung cancer (NSCLC) is 
poor. Although cisplatin-containing chemotherapy regi- 
mens have become the mainstay of clinical trials in this 
disease [3], there is little evidence that such chemotherapy 
significantly prolongs survival or improves the quality of 
life in patients with NSCLC [1, 2, 5, 9, 12-14].  Cisplatin 
therapy is limited by nausea and vomiting, ototoxicity, 
peripheral neuropathy, and impaired renal function [ 1, 2, 5, 
9, 12-14J. Since palliation and quality of life are therapeu- 
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tic goals in advanced NSCLC, studies evaluating agents 
that produce similar activity but less toxicity than cisplatin 
have been initiated. 

Carboplatin (CBDCA), a platinum analogue, is less 
neurotoxic, emetogenic, ototoxic, neurotoxic, and nephro- 
toxic than cisplatin [4]. Thus, CBDCA has been introduced 
into clinical trials and has shown activity against a variety 
of tumors, including lung cancer [4]. In a prior investiga- 
tion by Cancer and Leukemia Group B (CALGB study 
8431), single-agent CBDCA produced a response rate of 
16% in patients presenting with extensive NSCLC [10]. 
Other studies have confirmed single-agent activity for 
CBDCA in similar NSCLC patients [2, 6]. In a CALGB 
phase I trial (study 8631) of daily x 3 doses of etoposide 
(VP-16) and CBDCA in advanced, previously untreated 
small-cell lung cancer, the maximal tolerated dose of VP- 
16 was 200 mg/m 2 daily •  and that of CBDA was 
125 mg/m 2 daily x 3 as repeated every 4 weeks. A pilot 
study of vinblastine (VBL) and CBDCA carried out by the 
McGill group in untreated NSCLC patients who had not 
undergone prior chemotherapy demonstrated that 4 mg/m 2 
VBL given i.v. on days 1 and 3 along with 125 mg/m 2 
CBDCA given i.v. on days 1 -3  at intervals of 4 weeks 
resulted in an acceptable level of acute toxicity. Hence, the 
present trial was undertaken to define the activity and 
toxicity of the combination of CBDCA and VBL in 
patients presenting with advanced NSCLC. 

Patients and methods 

Patients presenting with histologically documented metastatic lung carci- 
noma of stage III (T4 by virtue of a cytologically positive pleural effusion 
with any N and MO) or IV (M1 with any T or N or recurrent disease in 
the chest following radiotherapy and/or surgery) were considered to be 
eligible for the present study if they exhibited measurable or evaluable 
disease, a CALGB performance status of 0-2, no history of chemother- 
apy, blood urea nitrogen (BUN) and bilirnbin levels of <1.5 times the 
normal values; creatinine levels of <1.8 mg/dl, a granulocyte count of 
>1800/mm 3, a hemoglobin value of >10 g/dl, and a platelet count of 
> 100,000/ram 3. Other eligibility requirements included no prior or con- 
comitant malignancy, no other serious medical or psychiatric illness, and 
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Table 1. Patients' characteristics 

Patients 

Table 2. Response rate 

Patients 

(n) (%) 

Sex: 
M 36 (65) 
F 19 (35) 

Performance status: 
0 
1 
2 

Previous radiotherapy: 
No 
Yes 

Histology: 

Age: 

Disease assessment: 

16 (29) 
25 (45) 
14 (25) 

32 (58) 
23 (42) 

Adenomatous 22 (40) 
Squamous-cell 15 (27) 
Large-cell 13 (24) 
Undifferentiated non-small-cell 5 (9) 

<60 years 25 (45) 
60+ years 30 (55) 
(median, 60 years; 

range, 37-83 years) 

Measurable 50 (91) 
Evaluable 5 (9) 

a life expectancy of >2 months. Written informed consent was obtained 
from all patients, and the protocol was approved by th institutional 
review board of all participating institutions. 

Pretreatment evaluation included a complete blood count, a chemis- 
try profile, urinalysis, determination of creatinine clearance, a chest 
radiograph, a computed tomography (CT) scan of the chest and upper 
abdomen, and an electrocardiogram. A physical examination and hema- 
tology and chemistry profiles were performed before each course of 
chemotherapy. If findings were abnormal, a chest X-ray was obtained 
after two cycles of treatment and then every other cycle. If the CT scan 
initially appeared abnormal it was repeated after two courses of therapy, 
and subsequently scans were obtained at the discretion of the investi- 
gator. 

Chemotherapy was given in 28-day cycles starting on day 1, whereby 
4 mg/m 2 VBL was given by i.v. bolus on days 1 and 3 and 125 mg/m 2 
CBDCA was given i. v. on days 1-3  over 30 rain in 100 ml 5% dextrose 
water. Antiemetics were used at the discretion of the treating physicians. 
The first cycle of chemotherapy was always given at the full dose. Dose 
modifications for subsequent cycles were based on the occurrence of 
hematologic, renal, or neurologic toxicity on the day of treatment or 
between cycles of therapy. Treatment was discontinued if tinnitus, high- 
frequency hearing loss, or allergic reactions developed. In patients exhib- 
iting an objective response or stable disease, therapy was continued until 
there was evidence of disease progression. Treatment was continued for 
a minimum of two cycles unless rapid disease progression was docu- 
mented. 

A complete response was defined as the complete disappearance of 
all measurable or evaluable disease for a minimum of 30 days. A partial 
response was defined as a decrease of ~> 50% in the size of all measur- 
able lesions for at least 30 days. Regression (evaluable disease only) was 
defined as a decrease in tumor size for at least 8 weeks as assessed by two 
independent investigators. Stable disease was defined as a reduction of 
<50% and an increase of <25 % in the sum of the perpendicular diameters 
of all measurable lesions or no change in tumor size (evaluable disease). 
Progression was defined as an objective increase of >25% in the size of 
the lesion or the appearance of any new lesion. 

(n) (%) 

Partial response 10 (18 ) 
Regression 1 (2) 
Stable disease 18 (33) 
Progression 21 (38) 
Early death, not disease-related 3 (5) 
Unevaluable 2 (4) 

Survival was calculated from the date of study entry until the date of 
death due to any cause or until the date of the last follow-up examination. 
Time to failure was measured from the study entry until the date of 
relapse or death for responders and from the date of study entry until 
progression or death for nonresponders. Confidence intervals (CI) for 
response frequencies were calculated using exact binomial distribution. 
Differences in response rates were assessed using Fisher's exact test 
[11]. Unadjusted median time events were estimated from Kaplan-Meier 
curves, and differences in time distributions were evaluated by the log- 
rank test [7, 8]. 

R e s u l t s  

B e t w e e n  July  2, 1987, and  A u g u s t  21, 1987, a total  o f  
58 pat ients  were  enro l l ed  in  the p resen t  trial. Three  pat ients  
were  exc luded:  one  did  no t  have  ex tens ive  d isease  and  two 
were  no t  started on  t r ea tmen t  because  of  in fec t ion .  Charac-  
terist ics o f  the 55 e l ig ib le  pa t ients  are s h o w n  in  Tab le  1. 

Tab l e  2 depic ts  the r e sponse  data. No  comple t e  re- 
sponses  were  observed .  The  overal l  r e sponse  rate (part ial  
r e sponses  and  regress ion)  was  20% (95% CI,  1 0 % - 3 3 % ) .  
F ive  pa t ients  were  u n e v a l u a b l e  for r e sponse  because  of  
ear ly  death  (three cases)  or  i nadequa t e  t r ea tmen t  ( two 
cases);  however ,  all  f ive subjects  were  i n c l u d e d  in  the 
overa l l  r e sponse  rate. O f  the three ear ly  deaths,  one  pa t i en t  
exp i red  due  to conges t ive  hear t  fai lure,  one  s u c c u m b e d  to 
asp i ra t ion  p n e u m o n i a ,  and  one  d ied  o f  sepsis.  Dea th  was  
no t  a t t r ibu tab le  to the d isease  process  i t se l f  in  any  of  these 
subjects .  There  was  no  s ta t is t ical ly  s ign i f i can t  d i f fe rence  in  
r e sponse  rates w h e n  pa t ients  exh ib i t ing  a good  perfor-  
m a n c e  status (0,1) were  c o m p a r e d  wi th  those s h o w i n g  a 
p e r f o r m a n c e  status of  2. 

M e d i a n  surv iva l  was  es t imated  at 6.1 m o n t h s  (Fig. 1); 
the es t imated  6 - m o n t h  surv iva l  for all  pat ients  was  54% 
(SE = 7%).  P e r f o r m a n c e  status was  s ign i f ican t ly  as- 
soc ia ted  wi th  surv iva l  ( log- rank  P = 0.036),  wi th  pat ients  
whose  p e r f o r m a n c e  status was 2 exh ib i t ing  a shorter  sur- 
vival .  The  m e d i a n  t ime  to fa i lure  was  es tab l i shed  at 4.4, 
3.3, and  1.9 m o n t h s  for subjects  showing  a pe r fo rmance  
status o f  0, 1, and  2, respec t ive ly ;  p e r f o r m a n c e  status was  
no t  s ign i f ican t ly  assoc ia ted  wi th  fa i lure- f ree  surv iva l  

(P  = 0.3123).  
Tox ic i ty  data  are s h o w n  in  Tab l e  3. Toxic i t i es  p r edom-  

inan t ly  i n v o l v e d  l eukopen ia ,  t h r o m b o c y t o p e n i a ,  anemia ,  
n a u s e a  and  vomi t ing ,  we igh t  loss,  and  alopecia .  The re  
were  two deaths  due  to g r a n u l o c y t o p e n i c  in fec t ion .  O n e  
pa t ien t  deve loped  l i f e - th rea ten ing  t h r o m b o c y t o p e n i a  and  
requ i red  p la te le t  t ransfus ions .  A l l  subjects  r ece ived  ful l -  
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Fig. 1. Survival of NSCLC patients and time to failure during treatment 
with CBDCA and VBL. 

Strata NFailures (%) Median 
( ) Survival 55 52 95 6.10 
( . . . .  ) TTF 55 54 98 3.25 

Total 110 106 96 

dose chemotherapy for cycle 1; 12 patients (22%) required 
subsequent dose modifications. 

Discussion 

Cisplatin combination regimens are often used in NSCLC. 
Trials using vinca alkaloids or etoposide in combination 
with cisplatin have produced an overall response ranging 
from 12% to 69% [3]. However, severe nausea and vomit- 
ing occur frequently on cisplatin treatment, and normal 
renal function and time-consuming hydration are neces- 
sary for the prevention of severe nephrotoxicity. 

In our phase II study using CBDCA/VBL, an overall 
response rate of 20% was observed. As compared with our 
previous phase II data for CBDCA alone [10], the addition 
of VBL resulted in only a slight increase in remission rates 
(20% vs 16%). In the previous trial, CBDCA was given at 
a dose of 400 mg/m 2 every 28 days [10]. The Eastern 
Cooperative Oncology Group obtained a response rate of 
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9% using CBDCA in patients presenting with NSCLC; 
CBDCA was associated with a longer median survival and 
failure-free survival as compared with cisplatin combina- 
tions [2]. A randomized trial comparing CBDCA with 
CBDCA plus etoposide in previously untreated inoperable 
NSCLC resulted in a response rate of 20% for CBDCA and 
26.7% for the combination [6]. In that study, 66.7% of 
patients displaying limited disease responded to 
CBDCA/etoposide as compared with 16.2% of those ex- 
hibiting extensive disease. 

Myelosuppression is the dose-limiting toxicity of 
CBDCA. Life-threatening leukopenia developed in 20% of 
patients in our study, and there were two deaths due to 
infection. Gatzemeier et al. [6] reported that myelosuppres- 
sive toxicity during combination chemotherapy was sub- 
stantially greater than that observed during treatment with 
CBDCA alone. Although the optimal CBDCA dose in 
combination chemotherapy is not known, perhaps a dose 
of 300 mg/m 2 x 1 or 100 mg/m 2 x 3 might ameliorate 
severe leukopenia in drug regimens that incorporate addi- 
tional myelotoxic agents. 

The median survival was 6.1 months, and patients 
showing a performance status of 0 or 1 lived significantly 
longer than those exhibiting a performance status of 2. The 
median survival of CBDCA/etoposide-treated patients re- 
ported by Gatzemeier et al. [6] was 4.5 months, and per- 
formance status was not a statistically significant factor for 
survival. 

The results of the present phase II trial demonstrate that 
CBDCA/VBL is active in patients presenting with ad- 
vanced NSCLC. However, as toxicity was significant, we 
do not recommend that this regimen be used as standard 
therapy in such patients. Whether CBDCA/VBL or other 
CBDCA combinations are better than carboplafin alone is 
unknown. Since the dose-limiting toxicity of the latter is 
primarily myelosuppression, trials using higher doses of 
CBDCA in association with colony-stimulating factors 
should be considered. 

Acknowledgement. We are grateful to Ms. S. Brown for her expert 
secretarial assistance. 

Table 3. Frequency and grade of toxicities a 

Type of toxicity None Mild 

(n) (%) (n) (%) 

Moderate 

(n) (%) 

Severe Life-threatening Lethal 

(n) (%) (n) (%) (n) (%) 

Leukopenia 9 (16%) 8 (t5%) 11 (20%) 
Thrombocytopenia 25 (45%) 10 (18%) 5 (9%) 
Anemia 4 (7%) 8 (15%) 24 (44%) 
Fever 30 (56%) 6 (11%) 8 (15%) 
Infection 37 (67%) 3 (5%) 5 (9%) 
Hepatic 35 (64%) 12 (22%) 8 (15%) 
Renal 33 (60%) 14 (25%) 6 (11%) 
Nausea and vomiting 18 (33%) 12 (22%) 11 (20%) 
Weight loss 19 (35%) 1 (2%) 30 (56%) 
Neurotoxicity (CNS) 41 (75%) 6 (11%) 8 (15%) 
Neurotoxicity (PNS) 40 (73%) 7 (13%) 8 (15%) 
Alopecia 31 (56%) 5 (9%) 11 (20%) 

16 (29%) 11 (20%) 0 (0) 
14 (25%) 1 (2%) 0 (0) 
15 (27%) 4 (7~ 0 (0) 
9 (17%) 1 (2%) 0 (0) 
6 (11%) 2 (4%) 2 (4%) 
o (o) o (o) o (o) 
2 (407o) 0 (0) 0 (0) 

13 (24%) 1 (2%) 0 (0) 
3 (6%) 1 (2%) 0 (0) 
0 (0) 0 (0) 0 (0) 
o (o) o (o) o (o) 
8 (15%) o (o) o (o) 

a Common toxicity criteria 
PNS, Peripheral nervous system 
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