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Abstract-Ilk conducted a phase I trial with the combination carboplatin (CBDCA-etoposide 
( I7P-16) in thoracic cancer. CBDCA, at a starting dose oj’ 300 mg/nr’ dl , ~~YZS m wciated 
with a fixed dose of VP- 16 ( 100 mg/ m” dl-3). Escalation of doses Letas permitted ajier three 
patients entered at each dose level without grade IV taxi+. As expected, hematologir tosicio 
aIns the limiting factor. Severe myelosuppression (grade Iii) occurred in three out of,four patient, 
treated at 350 mg/m’. On(r three out of 19 patients treated at 325 mg/m’ exhibited a 
reversible grade II’ hematologic toxici$. Other toxicities were mild and acceptable. .Imong 15 
evaluable patients three shoa’ed a partial response. Tz’o of the three responders have prer,ious!y 
had a progression abile receking cisplatin and etoposide. 

The recommended dose of carboplatin to be associated kth L’P-16 (100 mgim’ d-3) is 
thus 325 mg/m’ dl. 

INTRODUCTION 
THE ROLE of chemotherapy in the management 
of non-small ccl1 lung cancer (NSCLC) remains 
controversial, since, so far, it has been associated 
with a rclativcly low rcsponsc rate and no major 
improvement of overall survival [l-3]. In the 
exprricncc of thy EORTC Lung Cancer Working 
Party, a high dose of cisplatin ( 120 mg/m2) induced 
a 26% rate of objective responses in NSCLC [4]; 
combination therapy with cisplatin (DDP) (60 mg/ 
m’) and ctoposide (VP-16) [5] resulted in a 38% 
response rate? but the USC ofa higher dose ofcisplatin 
(120 mg/m’) in combination with VP-16, did not 
result in a significantly higher response rate than a 
lower dose (60 mg/m’) [ 61. 

Carboplatin (paraplatin, JM8, CBDCA or cis- 
diamminc-l,l-cyclobutanc dicarboxylatc platinum 
II) is a platinum derivative which appears to be less 
toxic than cisplatin both in animal [7] and human 
stud& [8, 91. hlorco\,cr, there is some evidence 
of non-cross rcsistancc with cisplatin in ovarian 
cancer [IO]. 

Preliminary studies reported activity of CBDCA 
in patients with NSCLC [ 1 l] although it appcarcd 
morr activr in small cell lung cancer (SCLC) 
[l l-131. Other studies have shown that CBDCA 
(303 mg/m’ d 1) can be combined to VP-16 
(100 mg/m” dl-3) with acccptablc toxicity in 

SCLC [ 141. Lower doses of CBDCA (100 mg/m’ 
dl) with VP-16 (120 mg/m’ dl-3), yielded a 66% 
objective rcsponsc rate in SCIX [ 151, 

The aim of this phase I trial was to dctcrminc the 
optimal dosage of carboplatin (d 1) ~ in association to 
a fixed dose of ctoposidc (100 mg/m’ dl-3) in 
thoracic cancer. 

PATIENTS AND METHODS 
Patients with unrescctablc, histologically proven 

lung cancer or mcsothclioma wcrc cligiblc. Patients 
with prior therapy had to bc off‘ any anticancer 
treatment for at least 4 weeks; a pcrformancc status 
of at least 60 on the Karnofsky scale or/and lift 
expectancy of at least 2 months wcrc required. The 
serum crcatininc had to bc 1oMcr than 1.5 mg/dl 
and/or the crcatininc clcarancc superior to 60 ml/ 
min. Thr patients had to have a \vBC count >4000/ 
mm”. platclct count > 100,00O/mn~“: to bc free 
of infection, of congcstivr heart Glilurc or cardiac 
arrhythmias requiring medical trratmcnt; to have 
no myocardial infarction history within the 3 
months prior to diagnosis; to ha\~ strum bilirubin 
< 1.5 mg/dl Patients had to xi\-c inli)rmcd consent 
to participate to the study that \\as approved by the 
ethical committee ofour institutiorl. 

Chcmothcrapy was admiuistcrcd c\‘cry 4 weeks. 
The starting dose of CBDC:.1 \I:IS 300 mg/m2 i.v. 
dl, followed by VP-16 (100 mg/m dl-3). A mini- 
mum of three patients \vcrc trcatcd at rach dose 
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level. If no major toxicity occurred, the dosage of 
CBDCA was increased by step of 25 mg/m’, until 
repeated WHO grade toxicity occurred. Then, the 
previous dose level was considcrcd as the maximum 
tolerated dose and additional patients had to be 
treated at this dosage in order to assess the toxicity 
of this optimal dose level. Tumor response was 
evaluated after three courses of chemotherapy 
unless there was evidence of earlier progression. 
Responding patients were continued on therapy 
until progression or no further response during two 
successive courses. 

CBDCA (supplied by Bristol-Myers), was diluted 
in 500 ml of glucose 5% and infused over 60 min. 
VP-16 was diluted in 500 ml of 0.9% saline and 
infused over 60 min on days 1, 2 and 3. High dose 
metoclopramide (2 mg/kg) was administered bcforc 
and after administration of chemotherapy. 

If the WBC count was <4000/mm” and/or the 
platelet count <150,00O/ml, the treatment was 
postponed for 1 week. If the treatment had to be 
postponed for more than 2 weeks, the patient went 
off study. If the platelet nadir was bctwccn 20,000 

and 50,00O/mm”, both drugs were administered at 
75% of the initial dose. If the platelet nadir was 
<20,00O/mm”, 50% of the doses ofCBDCA and VP- 
16 were given. Finally, if the serum crcatininc lcvcl 
was between 1.5 and 3 mg/dl, only the dose of 
CBDCA was reduced to 50%; if the creatininc level 
was above 3 mg/dl, the treatment was discon- 
tinued. 

Toxicity was evaluated according to the WHO 
grading system. Partial response was defined as a 
350% decrease of the sum of the products of 
bidimensional diameters ofmcasurablc lesions. Pro- 
gression was defined as a 225% increase of the sum 
of the products of these diamctcrs or the occurrence 
of any new lesions. 

The patient was considered as evaluablc if he 
completed three courses of treatment. Deaths due 
to progression of disease prior to the evaluation of 
response were considered as early deaths. Toxic 
deaths were those that could be attributed to toxicity 
of chemotherapy. 

RESULTS 
Most patients had non-small cell lung cancer 

(NSCLC), either adenocarcinoma, squamous cell 
carcinoma or large cell carcinoma. Three patients 
with a small cell lung cancer (SCLC), one patient 
with an undifferentiated tumor and three with mcso- 
thelioma were also included. Over an 8 month 
period, 25 patients were studied; four had no prior 
therapy and 21 had received prior treatment with 
chemotherapy and/or irradiation. The charactcr- 
istics of these patients including age, sex, perform- 
ance status, histology and extension of tumor are 

given in Table 1. 
The mean number of cycles administered was 2.5 

(range l-7). Twenty-three of 25 patients were 
evaluablc for toxicity; Table 2 summarizes the 
previous treatments rcccivcd by the patients as well 
as the corresponding dose ofCBDCA administered, 
the hcmatologic toxicity and the response observed. 
Out of the 17 patients who rcccivcd prior chcmo- 
therapy, 14 were previously trcatcd with VP-16 
alone or in combination with other drug and 10 
patients were treated with regimen including DDP 
and VP- 16. As cxpectcd, rcvcrsiblc myclosupprcs- 
sion during CBDCA escalation was the major toxic 
effect. Severe pancytopcnia (grade III-IV), ncutro- 
pcnia and/or thrombocytopcnia wcrc documcntcd 
in three of the four patients treated with 350 mg/ 
m2 of CBDCA. Two of thcsc patients had not 
received prior chemotherapy. Twelve more patients 
wcrc treated at 325 mg/m’ and 3/15 had grade IV 
hematologic toxicity at this lcvcl (Table 2). Five 
patients trcatcd at 325 mg/m’ of CBDCA rcquircd 
a blood transfusion because of anemia. Grade III 
alopecia occurred in five patients. Grade III nausea 
and vomiting occurred in five patients; two patients 
at 300 mg/m’ and three patients at 325 mg/m” of 
CBDCA. A patient had anaphylaxis caused by VP- 
16 and the drug was discontinued. Two patients 
were not cvaluable for toxicity; one bccausc of early 
death and the other rcfuscd the scheduled controls. 

In 19 patients, the efficacy of therapy could be 
evaluated. Two wcrc not cvaluablc for rcsponsc 
bccausc of early death unrclatcd to cancer and four 
bccausc of lack of cvaluablc lesion. Three achicvcd 
a partial rcsponsc; two of them wcrc resislanl to a 
previous trcatmcnt with cisplatin and ctoposidc. 
Five patients had a stable disease during therapy 
with CBDCA and VP- 16 and the tumor progrcsscd 
in 11 patients (Table 3). 

All responding patients prcscntcd with a disscmi- 
nated (measurable) discasc and all had previously 
rcccivcd radio- and chemotherapy. One (SCLC) 
died after 29 weeks, still in partial remission; the 
two other patients (NSCLC) are still alive but both 
showed a progression 24 weeks after the onset of 
the treatment (Table 4). 

DISCUSSION 
Advanced lung cancer is still a highly fatal disease 

since presently available chcmothcrapy has no 
major influence on the survival. It is thcrcforc 
important to invcstigatc new drugs and novel thcra- 
peutic modalities in order to improve the present 
results of chemotherapy. CBDCA alone has shown 
some activity in lung cancer, particularly in SCLC; 
the combination CBDCA plus VP-16 has been 
evaluated in SCLC. Since cisplatin and VP-16 in 
combination have some activity in NSCLC, it was 
quite logical to invcstigatc CBDCA (which is less 
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Table 1. Patient characteristics 

Number of patients 25 
Median age in years (range) 57 (40-74) 

Median PS (Karnofsky) 70 [SO/90 (2 unknown) ] 
Sex: 1nalrs/fcma1cs I Y/O 
hledian loss of body wright 8 [O-SO% (1 unknown)] 

Disease cxtcnt: 

locorrgionat j 

disseminated 20 

Histology: 

squamous ccl1 6 

adrnocarcinoma 8 

large cell 4 

small cell 3 

mcsothrlioma 3 

other 1 

Prior treatment: 

nonr 1 

radiothrrapy 1 

rtlcmotherap) 6 

radiothcrap) 

+ chrmotherap) 11 

I)iar,lsc: 

rvatuahlc I5 

mcasurahlr 9 
no, rvaluahlc I 

Table 2. Hematologic toxic@ and treatments receked 

300 mglmL 

325 mglm’ 

350 mgim’ 

Ihsc of 
carhoplatin 

I’rrvious therap) 

Cl RI 

+ 11111’ 

+ DDP-VP16 

0 

0 

0 

+ MoPP* 

+ 6.aminochrysrnc 

0 

+ L’DSII~I~P-VP16 

+ DDP-VP16 

+ l)l)I’~VPt6 

+ Dl)I’-VP16 

0 

+ 11111’ 

+ DDI 

+ \‘AC/I)I)P~VPI6 

+ Dl)l’-\‘P16 

+ CA\‘E 

+ CPA-CCNU~wlx 

l)DI’-.41)41-VP16 

+ DDI 

+ AYE 

0 

+ l)l)l’~VP16 

C.4~‘i-6-aminochr~srnc 

0 

0 

+ 

+ 

+ 

0 

0 

+ 

0 
+ 

0 

0 
+ 

i- 

0 
i- 

+ 

0 
+ 

+ 

+ 

0 

0 
+ 

+ 

+ 

O 

Patients Hcmatologic toxicit) 

- 

I III 

2 0 

3 Not r\;duahlc 

1 I 
5 I 

6 II 

7 11 

8 II 

9 0 

I 0 III 

I1 II 

I2 I\’ 

13 1 

I* I1 

15 I 

16 I 

17 0 

18 III 

19 I\‘ 

20 II 

21 II 

22 I\’ 

23 III 

24 l\’ 

25 Not rvaluablc 

PlatcltTs 

III NC: 

0 1’1~ 

El) 

u PI) 

u NC: 

0 I’R 

0 NC: 

0 NC 

0 N 1,; 

III PI) 

II XI: 

111 NC: 

0 PI ) 
II 1’1) 

0 1’1) 

I\. Xl,: 

0 1’1) 

II PI) 

III 1’1~ 

0 PI) 

0 1’1) 

I\. El) 

11. PI) 

III NC1 

1’1) 

DDP (cisplatin); VDS (vindcsinr); VP-16 (rtoposidc): CPA (cyclophosphamidc); Al)&1 (adriamycin); CXSL’ ilomustmc): 11’1‘s 

(methotrcxate); MOPP (cyclophosphamidc, vincristine. procarhazinc, prrdnisonr): VAC ( \mcristinc, ad&my&l. vincriatinr. rtopo- 
side): CAVi (cyclophosphamidc, ad&my&, vincristine); AVE (adriamycin. vincristine, etoposidc): NC: no chan~c’: PR: partial 

response; PD: progressive discase; NE: not rvaluahle; El>: early death. 

*Administrrcd fir a Hodgkin disease 10 years hcforc. 
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nephro- and neurotoxic) instead of cisplatin in com- 
bination with VP-l 6. 

Table 3. Evaluation of response 

Preliminary phase I trials have recommended a 
maximal dose of CBDCA in the range of 400 to 
500 mg/m’, that could bc administcrcd rcpcatcdly, 
without exccssivc myclosuppression [7]; only above 
450 mg/m’ was ncphrotoxicity obscrvcd [ 161. In 
combination with other myclosupprcssivc agents, 
the CBDCA dose had to be rcduccd. According to 
our results, the optimal rccommcndcd schedule for 
phase II trials is the following: CBDCA (325 mg/m’ 
dl) and VP-16 (100 mg/m’ dl-3), to be repeated 

R egistered patients 

Evaluable for response 

Partial response 

Stable disease 
Progression 

Early death 

Toxic death 

2.5 

19 

3* 

5 

I1 

2 

0 

*Including two after progression during chemotherapy with 

cisplatin + etoposide. 

every 4 weeks. Our study also suggests that, in lung cancer, and 
The results of the present study confirm some this has already been shown in ovarian carcinoma, 

activity of the combination of CBDCA + VP-16 there might not be a complctc cross-resistance 
in NSCLC: 3/19 patients had a partial rcsponsc, between cisplatin and carboplatin, since two out of 
although most of them had been previously heavily the three responding patients in this study had 
treated with chcmothcrapy and/or radiotherapy. previously failed to respond to cisplatin-VP- 16. 

Table 4. Characteristics of responding patients 

1 2 3 

Age 
Sex 

Performance status 

(Karnofsky) 
Loss ofweight (%) 
Extension of disease 
Histology 

Previous treatment 

Carboplatin dose 
Survival 
Time to progression 

70 70 57 
Malc Male Male 

90 60 90 

0 5 4 

Disseminated Disseminated Disseminated 
Large cell Small cell Squamous cell 

carcinoma carcinoma carcinoma 

Radiotherapy Radiotherapy Radiotherapy 

+ chemotherapy* + chcmothrrapyt + chemothrrapy: 
300 mg/mp 325 mg/m2 325 mg/m~ 
26 weeks$ 29 werks 54 wwksg: 

24 weeks 24 wwks 24 wwks 

*DDP-VPl6. 

tCPA-CCNU-MTX/DDP-ADhI-VP16. 

:MoPP. 

&Still alive. 
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