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No Effect of an Antiaggregant Treatment 
with Aspirin in Small Cell Lung Cancer 
Treated with CCAVPI 6 Chemotherapy 
Results from a Randomized Clinical Trial of 303 Patients 

B. Lebeau, M.D.,* C. Chasfang, M.D. , tJ .  F. Muir, M.D.,$ J.  Vincent, M.D.,§ 
F. Massin, M.D., 1) C. Fabve, M.D.,ll and the "Petites Cellules" Group 

Background. Experimental, and more recently, clini- 
cal data have suggested the influence of hemostasis in the 
spread of malignant disease. 

Methods. To complete research in this type of coagu- 
lation and cancer, a multicentric randomized clinical 
trial was performed, including 303 patients with small 
cell lung cancer (SCLC), treated by the addition of aspirin 
at 1 g/day (a dosage at which aspirin is considered to be a 
platelet aggregation inhibitor) to combined chemo- 
therapy. 

Results. Survival was not increased in the aspirin- 
treated group ( P  = 0.90). The analysis according to the 
extent of disease (limited or extensive disease) did not 
modify that conclusion. 

Conclusions. This result does not confirm the hy- 
pothesis that, in SCLC, aspirin (a platelet aggregation in- 
hibitor) reduces metastasis formation and local tumor 
thrombogenesis. Cancer 1993; 71:1741-5. 
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Development of malignant tumors often is associated 
with deep vein thrombosis. Procoagulant and fibrino- 
lytic activity were found in human tumoral extracts. 
Blood platelets may be activated by contact with cancer 
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cells.' Gasic et a1.* demonstrated antimetastatic effects 
of thrombocytopenia in mouse tumors. Then they sub- 
sequently showed that aspirin reduces the metastatic 
potential of these animal tumor cells and attributed this 
effect to inhibition of platelet aggregati~n,~ a conclusion 
that has been denied by Powles et aL4 In fact, the influ- 
ence of platelets on tumor growth and metastasis may 
involve some distinct  mechanism^.^ The possibility of 
increased survival in patients with small cell lung 
cancer (SCLC) by addition of warfarin sodium to che- 
motherapy6 justifies the study of other drugs acting on 
hemostasis in this cancer. In October 1983, the "Small 
Cell" French Group (Table I) started a randomized 
clinical trial (01 PC 83) to test the hypothesis that 
aspirin would modify the course of SCLC favorably. 

Patients and Methods 

Criteria for Eligibility 

Patients with histologically confirmed SCLC were in- 
cluded and classified as usual into two groups: those 
with limited disease and those with extensive disease, 
without any restriction on age or general status. Pa- 
tients with associated neoplasia, renal insufficiency, 
current or recent (less than 5 years) gastroduodenal 
ulcer, aspirin allergy, or hematologic disturbance (less 
than 3000 leukocyteslkl or less than 100,000 platelets/ 
kl) and patients previously treated by chemotherapy, 
radiation therapy, or surgery were not eligible for this 
trial, with the exception of patients who had thoracot- 
omy without resection. 

Chemotherapy and Radiation Therapy 

All patients were given chemotherapy on day 1, once 
every 4 weeks, with a regimen called CCAVP16, de- 
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Table 1. Petites Cellules Group (01 PC 83 Trial [January 
1,1983-March 9,19851) 

Centers 
No. of 
uatients Authors 

HGtel-Dieu, Pans 
Troyes 
Amiens 
Le Mans 
Salpi.trii?re, Paris 
La Rochelle 
Dijon, CHU 
Montfermeil 
Dreux 
Rangueil, Toulouse 
Percy, HGpital rnilitaire 
Poitiers 
Angers 
St. Antoine, Paris 
Creil 
St. Joseph, Paris 
Bourges 
Dole 
St. Germain Laye 
Vierzon 
Beauvais 
Dijon, Hbpital rnilitaire 
Rovan 

51 
27  
26 
2 3  
21 
21 
20 
19 
14 
14 
14 
1 3  
12  
9 
8 
7 
6 
5 
4 
2 
2 
1 
1 

Lebeau, Brechot et al. 
Meekel and Hurdebourg 
Muir et al. 
Lebas et al. 
Chaurnier et al. 
Vincent and Lambard 
Massin et al. 
Fabre and Hinaut 
Fichet and Martin 
Migueres et al. 
Allard et al. 
Underner et al. 
BerruChon et al. 
Derenne et al. 
Botto and Charvolin 
Sauvaget et al. 
Desrivot 
Ranfaing 
Robillard and Leclerc 
Mornet 
Lattaignant and Mascret 
Hardel 
Papeix 

rived from the CAW16 of Aisner et al.,7 which pro- 
duced the best results published at that time. CCNU 
(lomustine, 60 mg/m2) was given orally only for the 
first 3 courses; the three other drugs (cyclophospha- 
mide [ 1000 mg/m2], doxorubicin [45 mg/m2], and eto- 
poside [150 mg/m2]) were given intravenously for 6 or 
12 courses (see below) or until disease progression. 
Each patient could receive curative or prophylactic cra- 
nial radiation therapy (30 Gy in 12 fractions for 3 
weeks). Seventy-nine patients with a complete re- 
sponse after six courses subsequently were randomized 
to receive either no chemotherapy until disease progres- 
sion or six additional courses and were well balanced 
between the two groups treated with aspirin or not 
treated with aspirin.8 

Randomization and Aspirin Schedule 

Patients were randomized to receive either aspirin or no 
aspirin through a centralized blind telephone assign- 
ment procedure before chemotherapy was started. Pa- 
tients randomized in the aspirin-treated group received 
1 g/day orally' for an 18-month period. Patients ran- 
domized in the group not treated with aspirin were ad- 
vised to never use this treatment. Randomization was 
stratified according to the center and patient status (lim- 
ited dsease and Karnofsky score of 2 70, or extensive 

disease and/or Karnofsky score < 70). The prognostic 
significance of the extent of the disease justified the 
stratification of the randomization. No blinding proce- 
dure was used for patients and physicians because 
overall survival was chosen as the major end point. 

Serial Examinations 

Initial examinations included clinical and thoracic radio- 
graphic examinations, electrocardiogram, bronchial en- 
doscopic examination, cerebral scintigraphy or tomo- 
densitometry, complete blood count, blood sedimenta- 
tion rate, creatinine level, ionogram, and hepatic 
laboratory tests (alkaline phosphatase and transami- 
nase). Other examinations to assess disease extent were 
performed according to patient features and local facili- 
ties (tomodensitometry, echography, scintiscans, and 
medullary or other biopsies). Follow-up examinations 
consisting of clinical and radiologic examinations were 
performed monthly the first year, then bimonthly; bron- 
chial endoscopic examination was performed quarterly 
the first year, then every 6 months or when progression 
was suspected clinically; laboratory data, such as com- 
plete blood count and sedimentation rate, were re- 
quired before each chemotherapy course and every 2 
months after chemotherapy was completed; an electro- 
cardiogram was performed before administration of 
doxorubicin. To check treatment compliance, it was re- 
quested that urinary acetylsalicylic acid concentrations 
be tested quarterly in the two groups. 

Response Criteria 

The response criteria were overall survival calculated 
from the date of randomization (major end point), par- 
tial and complete response rate after the sixth course, 
and disease-free interval. A complete response was de- 
fined as the complete disappearance of all malignant 
lesions, as proven by clinical, radiologic, and endo- 
scopic methods. A partial response was defined as a 
decrease of more than 50% of all measurable lesions for 
more than 1 month with an important subjective de- 
crease of all assessable lesions without any new tumors. 
Responses were always controlled histologically for en- 
doscopic lesions. Patients in whom response evaluation 
was not possible were considered nonresponders. Side 
effects, in particular hemorrhage, were recorded at each 
follow-up examination. 

Sample Size 

Sample size calculation was based on the method de- 
scribed by George and Desu," with an estimated an- 
nual accrual of 100 patients, a type I error of 0.05, a type 
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I1 error of 0.10,. for a one-tailed test, and for a treatment 
benefit defined. by an improvement in the one-year sur- 
vival rate from 60% without aspirin to 75% with 
aspirin. This improvement with aspirin appeared plau- 
sible in view of the results of the trial of Zacharski et aL6 
On this basis, calculations indicated that 280 patients 
should enter the trial 2.8 years before statistical analysis 
could be appropriate. 

Statistical Analysis 

For censored criteria (survival and disease-free inter- 
val), the Kaplan-Meier estimate" and log-rank test" 
were used. Analysis was performed on an intention-to- 
treat basis. SAS software was used for the statistical 
analysis (SAS Institute Inc., Cary, NC). 

The protocol of this therapeutic trial was presented 
to the Ethical Committee of Broussais, HBtel-Dieu Medi- 
cine Faculty, which approved it. 

Results 

The trial 01 PC 83 started January 1, 1983, and patient 
entry was stopped October 1, 1985. Three hundred 
twenty patients entered the trial by 23 departments of 
pneumology. The results presented here are those of 
the analysis performed on the reference date of January 
1, 1991. No patient was lost to follow-up, and all pa- 
tients were assessed for response. 

A panel of pathologists reviewed slides in a double- 
blind manner, and the histologic diagnosis was dis- 
proved for 17 patients (6%). According to the protocol, 
these 17 patients were excluded from statistical analy- 
sis. Thus, the results apply to 303 patients, 163 with 
extensive disease (54%) and 140 with apparently lim- 

Table 2. Patient Characteristics According to Treatment 
Regimen 

Characteristic Aspirin No aspirin Total 

No. of patients 153 150 303 
Sex 

Male 140 136 276 
Female 13 14 27 

30 30 60 
123 120 243 

Performance status 
(Karnofsky 
index) 

2 70 126 114 240 
< 70 27 36 63 

Extent of disease 
Localized 73 67 140 
Extent of disease 80 83 163 -- 

Survival  

n 153 
deaths 152 

I so 
141 

Logrank test  0 01 (p = 0 90) 
4 I  / 

days 

Figure 1. Overall survival of aspirin (full line) and no aspirin (dotted 
line) groups. 

ited disease (46%). The patient characteristics are de- 
scribed in Table 2, which shows no major differences 
between the two treatment groups. Overall survival 
was similar in the two groups (Fig. 1) (P = 0.90, two- 
sided log-rank test). No significant difference appeared 
between the two groups in terms of complete and par- 
tial response rates (77% versus 76%, respectively) and 
in terms of survival rates at 1, 2, or 3 years (Table 3). 
Median survival was 32 weeks for patients with exten- 
sive disease and 53 weeks for patients with apparently 
limited SCLC (Fig. 2) ( P  = 0.0001, two-sided log-rank 
test). Results were not more positive when subgroups 
were studied according to the extent of disease: limited 
disease with and without aspirin treatment-median 
survival 53 weeks in both subgroups (P = 0.56); exten- 
sive disease with and without aspirin treatment-3 1 
versus 33 weeks, respectively (P = 0.21). No lethal toxic 
effects were observed in the aspirin-treated group; one 
death of gastric ulcer hemorrhage occurred in the con- 
trol group. Gastrointestinal tolerance of aspirin was un- 
appreciable during chemotherapy, but the safety of this 
treatment was perfect for patients continuing to take 
aspirin after receiving CCAVPl6. Clinically appre- 
ciated compliance (urinary determination of acetylsali- 
cylic acid concentrations was performed insufficiently) 
seemed good. 

Discussion 

The median survival from the time of diagnosis of 
SCLC was 2.8 months for untreatedpatients. Most com- 
bination chemotherapy regimens produce total re- 
sponse rates (complete plus partial response) that are 
greater than 80% in all stages, and the median survival 
should be approximately 14  months in patients with 
limited disease and 7 months in patients with extensive 
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Table 3. Overall Results 

Aspirin No antiaggregant Limited Disseminated 

No. of patients 153 150 140 163 
Still alive 1 3 3 1 
Survival rates 

1 -yr 37% 37% 54% 22% 

3-yr 5 % 5 % 11% 1% 
2-yr 9 ?h 10% 16% 4 yo 

Median survival (days) 282 285 3 72 224 
Log-rank test (P value) 0.90 0.0001 

disease.13 For more than 10 years, no progress has been 
made even if combined modalities (chemotherapy and 
radiation therapy) or intensive therapy with autologous 
bone marrow transplantation showed promising results 
in selected populations. Therefore, there was a need to 
assess other adjuvant treatments. 

The trial of Zacharski et a1.6 was the first in this 
field; warfarin administration appeared to produce a 
significant increase in the median survival (50 weeks 
versus 24 weeks in control group). Yet, these results 
should be viewed with some caution, given the small 
sample size (only 25 in each group). The same remark 
can be made about the negative findings of S tanf~rd , '~  
who randomized 24 patients to receive combination 
chemotherapy alone or in association with heparin so- 
dium, dextran, and warfarin. Earlier studies on heparin, 
positive15 or negative,16 dealt with similarly small popu- 
lations and were uncontrolled; moreover, they included 
all cellular types of pulmonary carcinomas. More re- 
cently, a study of Chahinian et al. confirmed the posi- 
tive effect of warfarin in the treatment of 328 patients 
with extensive SCLC, with a statistically significant ad- 
vantage in objective response rates (67% versus 51% in 
control subjects; P = 0.012) and higher overall survival 
(9.3 versus 7.9 months in control subjects; P = 0.098).17 

Our study is the first randomized trial assessing the 

Survival 

- Lirnl ted Dlsseminated 

I63 
I60 p\ deaths n 140 136 

Logrank test 3 6 4 9  (p  = 00001) :I , ,?><, , , , , , , , , 
0 \ 

0 200 400 600 800 1000 1200 1400 1600 I800 2000 

Days 

Figure 2. Overall survival of limited (full line) and disseminated 
(dotted line) forms of SCLC. 

efficacy of aspirin in SCLC. The absence of improve- 
ment in survival in the aspirin-treated group cannot be 
attributed to a lack of statistical power. The role of plate- 
lets in malignancy has been postulated by Gasic et al., 
who produced a reduction of 50-70°/o in platelet count 
by injecting some extract of solid murine tumors,* but 
this model does not exactly mimic in vivo metastasis. In 
animal studies, results showing the opposite have been 
reported, with aspirin considered an inhibitor of cy- 
clo~xygenase.~ Prostaglandin generation or even inhibi- 
tion of platelet aggregation may be negligible in the 
interaction between tumor cells and platelets. The anti- 
metastatic effect may result from the inhibition of the 
release of lysosomal enzymes4 Another explanation for 
this negative result may be that chemotherapy itself 
causes platelet effects that could have confounded the 
effects of aspirin in vivo that were demonstrated only in 
vitro; cytotoxic treatments may have either platelet-in- 
hibitory18 or platelet-activating actions." More than 
those of aspirin, the effects of prostacyclin and prosta- 
cyclin stimulant appear very promising5 and should be 
assessed in future trials. The importance of thrombocy- 
tosis is emphasized by this study, in which 30% of our 
303 patients had more than 400,OOO/pl and 7% more 
than 600,000/p1.20 However, Wojtukiewicz et al. have 
found, using specific probes, both enzymatically active 
Stuart factor (Xa) and thrombin in situ adjacent to via- 
ble SCLC tumor cells.21 Testing antithrombin activity 
may be a better way than inhibiting platelet aggrega- 
tion. Therefore, this unsuccessful trial actually is fol- 
lowed by another one on the effect of subcutaneous 
heparin calcium salt treatment; the initial results have 
been favorable.22 
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