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Abstract 
Twenty-six non-small lung cancer patients entered a phase 11 

trial of a 5-drug combination chemotherapy. On day 1, patients 
received vinblastine, bleomycin, methotrexate, 5-FU, cisplan- 
h u m ,  leucovorin, and a similar sequence with an increased 
dosage w a s  administered on day 6. Out of 22 fully evaluable 
patients we observed 1 CR and 7 PR. Hematological toxicity was 
significant, including 15 cases of neutropenia grade 4 and four 
grade 3, with one death during aplasia. Our results are disap- 
pointing but they are similar to most current reports on drug 
combinations in advanced non-small cell lung cancer. A better 
scheduling might improve the efficiency toxicity ratio. 
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Numerous phase I1 trials of chemotherapy have been 
carried out in non-small cell lung cancer (NSCLC) and the 
response rate of present types of chemotherapy is about 
30 to 40 %. Cohen (2) showed that red blood cell deforma- 
bility decreased in cancer patients and that chemotherapy 
was able to restore this parameter (3). By using a sequen- 
tial chemotherapy based on the improvement of the red 
blood cell deformability, he obtained a major response 
rate of 85% including 15 % with complete response among 
20 patients with inoperable squamous cell lung cancer (4). 
We have followed his treatment schedule to a certain 
extent in a phase I1 trial in order to study its feasibility and 
efficacy. 

Material and Methods 

Twenty-six patients who met the following protocol 
eligibility requirements were treated: 1) biopsy proven 
non-small cell lung carcinoma previously untreated, 2) 
stage I11 disease according to the American Joint Commit- 
tee for Cancer Staging Definitions ( l ) ,  3) at least one 

evaluable target other than brain metastases, 4) less than 
75 years of age, Karnofsky index 250 and serum creati- 
nine < 130 mmoU1. Pretreatment screening included a 
complete history and physical examination, chest radio- 
gram, fiber optic bronchoscopy, abdominal ultrasono- 
graphy, bone scan, and brain CT scan in case of neuro- 
logical symptoms. Follow-up studies included blood cell 
counts twice a week. Chest radiograms were taken at each 
course, bronchoscopy and abdominal ultrasonography af- 
ter 2 or 3 courses. 

lkeatment schedule 

On day 1 vinblastine 4 mg/m2 and methotrexate 60 
mg/m2 were given by bolus injection into a freely running 
i.v. infusion. Bleomycin 15 mg/m2 was injected i.m. Four 
hours later, 5-FU 450 mg/mz (by bolus injection) and 
cisplatinum 20 mg/m2 were administered. Leucovorin was 
started 24 h after methotrexate and 4 doses were given 
orally. Fluid loading consisted of 5 % dextrose in 0.45 % 
saline with 20 mEq potassium chloridehx2 1 and 0.5 1 
20% mannitol. A similar schedule was used on day 6 with 
a dosage modification of vinblastine (6 mg/m2), 5-FU (600 
mg/m2) and cisplatinum (40 mg/m2). Patients received ac- 
etaminophen 650 mg orally prior to chemotherapy and 
were maintained on 450 mg of oral magnesium daily 
throughout the treatment. Chemotherapy cycles were re- 
peated on day 29. 

No schedule for dosage reduction was planned in case 
of aplasia. Efficacy was evaluated after 2 or 3 cycles 
according to standard criteria and toxicity after each cycle 
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Table 
Patient characteristics 

Age Histology Disease Karnofsky Treatment Survival Polynuclear Patient Sex 
No (years) stage index response (months) toxicity 

(WHO grade) 

1 F 54 ADN T2N1 M1 50 Inevaluable c 1  4 
2 M 51 EPI T1 N2MO 90 MR 27+ 1 
3 M 44 EPI T1 N2MO 80 CR 18 4 
4 M 44 EPI T3N2Ml 70 PR 6 3 
5 M 58 EPI T2N1 M1 70 Inevaluable 5 4 
6 M 45 ADN T3 N1 MO 100 SD 15.5 3 
7 M 60 EPI T2N2M1 90 SD 5 4 
8 M 71 EPI T2N2Ml 90 PROG 4 4 
9 M 62 EPI T2N1 M1 70 MR 14.5+ 4 

10 M 57 EPI T3 N1 MO 70 MR 7.5 2 
11 M 58 EPI T1 N1 MI 80 PROG 6 4 
12 M 56 EPI T3NOMl 90 SD 8.5 2 
13 M 73 EPI T3 N2 MO 50 PR 27 f 0 
14 M 55  EPI T3N2M1 60 SD 7.5 3 
15 F 48 EPI T3N2M1 70 PR 6 4 
16 M so EPI T3 N2 MO 60 PR 11.5+ 4 
17 M 71 LC T1 N2MI 70 MR 11.5 4 
18 M 62 ADN T3N2M1 80 PR 11 4 
19 M 72 EPI T2N1 M1 70 Inevaluable <1 Inevaluable 
20 M 53 EPI T3NIMO 70 MR 5.5 2 
21 M 34 ADN T3N2M1 70 PROG 3 4 
22 M 69 EPI T1 NOMl 80 Inevaluable <1 Inevaluable 
23 M 64 EPI T2N1 MO 90 PR 10+ 4 
24 M 70 EPJ T2N1 M1 80 MR 6.5 3 
25 F 61 EPI T3 N2 MO 90 MR 8.5+ 4 
26 M 47 ADN T3N2MI 70 PR 8+ 4 

ADN = adenocarcinoma, EPI = epidermoid carcinoma, LC = large cell carcinoma, CR = complete response, PR = partial response, 
MR = minor response, SD = stable disease, PROG = progression. 

according to the WHO scoring test (5). The Kaplan-Meier 
method was used for the survival curve. After completion 
of 2 or 3 courses of chemotherapy, a dose of 5&55 Gy was 
applied to the primary tumour and the mediastinal and 
supraclavicular lymph nodes in non-metastatic patients. 

Results 

Characteristics of the 26 study patients are shown in 
the Table. 

One patient died prematurely from brain metastases 
and another from heart failure; accordingly it was impos- 
sible to evaluate the level of toxicity in these cases. In the 
remaining 24 patients who were fully evaluable, hemato- 
logical toxicity was greater than expected: there were 15 
cases of neutropenia grade 4 and four cases of grade 3. 
Subsequently 11  patients were placed in a sterile area, 
including 9 having received treatment with antibiotics. 
Unfortunately, the first patient died at home in aplasia. 
The dosage had to be modified in 3 cases and, in another 4 
cases, the following cycle had to be delayed. However, 
there was no platelet toxicity and we found only one case 
of anemia (grade 1). Poor digestive tolerance was also 
noted: 4 patients suffered from grade 3 vomiting, 17 pa- 

tients from grade 2 vomiting and 5 patients from grade 2 
diarrhea. Neither renal nor pulmonary toxicity occurred. 
Alopecia was moderate, grade 3 in three cases and grade 2 
in ten cases. 

Four patients were not evaluable on account of prema- 
ture death (n=2) or high toxicity level after the first treat- 
ment (n=2). We observed one complete response, 7 major 
responses, 1 1  cases of minor reponse or no change, and a 
progression in 3 cases. The major response rate was 31 % 
in 26 patients with a 95% confidence limit interval of 
1442%. It reached 44% in 9 patients who did not have 
metastases and 24% in 17 patients who had metastases 
(but only 14 of them were fully evaluable). Fourteen 
patients underwent radiotherapy after which 4 were con- 
sidered complete responders and 4 major responders. The 
median survival was 7.6 months. Seven patients were, at 
the time of writing, living with an average follow-up of 13 
months (range: 8.5-27+ months) but only one was living 
disease-free with a follow-up of 27 months. 

Discussion 

Even if the hematological toxicity was significant, our 
schedule is manageable and the results in terms of re- 
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sponse rate and survival were similar to most reports 
concerning current chemotherapy combinations in stage 
111 NSCLC. Comparison of our results with those of 
Cohen et al. (4) shows that we had lesser platelet and 
renal toxicity, clearly greater polynuclear toxicity and 
lower response rate. Our protocol differs from theirs in 
that we did not measure the modification of the red blood 
cell deformability during chemotherapy and therefore ad- 
ministered the second sequence on a fixed day. Our pa- 
tient characteristics were also somewhat different and we 
had a greater proportion of metastatic (17/26) and low- 
Karnofsky index patients. We also included female pa- 
tients and various histological types of NSCLC. Howev- 
er, none of the patient characteristics appeared to have an 
obvious effect on toxicity or response rate except for the 
extent of the disease. No definitive conclusions can be 
drawn from our trial because of its small size and various 
interfering factor. 

However, drug scheduling based on red blood cell de- 
formability might be important and we suggest that this 
factor is taken into account when new chemotherapy 
combinations are tested. 
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