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Alternated Approach with Local 
Irradiation and Combination 
Chemotherapy Including Cisplatin 
or Carboplatin Plus Epirubicin and 
Etoposide in Intermediate Stage 
Non-Small Cell Lung Cancer 
Pasquale Cornella, M.D.,* Gianfranco Scoppa, M.D.,t Antonio Daponte, M.D.,* 
Gennaro Musefta,  M.D.,t Caterina Anania, M.D.,t Alfonso Maiorino, M.D.,$ 
Carlo Curcio, M.D.,§ Rossana Casaretti, M.D.,' and Giuseppe Cornella, M.D.* 

Background. Prognosis of unresectable non-small 
cell lung cancer (NSCLC) patients is disappointing: their 
median survival time does not exceed 8-12 months. Re- 
cently, some authors reported an increased response rate 
and sometimes a prolonged survival for patients with in- 
trathoracic disease treated with local irradiation com- 
bined with cytotoxic drugs. 

Methods. Fifty-eight consecutive patients with Stage 
IIIA or IIIB NSCLC were enrolled in a randomized Phase 
I1 trial of alternated treatment composed of four courses 
of combination chemotherapy and three cycles of local 
irradiation. Chemotherapy consisted of a randomly se- 
lected platinum compound (cisplatin [60 mg/m2] or car- 
boplatin [300 mg/m2]) intravenously (i.v.) on Day 1, epi- 
rubicin (50 mg/m") i.v. on Day 1, and etoposide (100 mg/ 
mZ) i.v. on Days 1-3. A course of radiotherapy consisted 
of 5 consecutive fractions (3 Gy per fraction, 1 fraction 
per day) for a total dosage of 15 Gy per course. Each 
course of chemotherapy was alternated every 2 weeks 
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with a course of irradiation so that the entire treatment 
was performed in 13 weeks. 

Results. Of the 58 patients, 53 were evaluable for re- 
sponse: 7 showed a complete clinical remission, and 25 
reached a partial response, giving an overall response 
rate of 60% (95% confidence interval, 46%-74%). The tu- 
mors of four patients who showed a complete or partial 
response subsequently were surgically resected, and the 
complete disappearance of any residual tumor cells was 
documented histologically in two of them. No difference 
in response was observed between cisplatin- (16 of 26 
[62%]) and carboplatin-treated patients (16 of 27 [59%]), 
and no correlation was found between response and ei- 
ther stage or histology. Patients enrolled in the car- 
boplatin arm experienced less severe leukopenia and 
vomiting than did those in the cisplatin arm. Median free- 
dom from progression and overall survival time were 28 
and 39 weeks, respectively. Patients who responded had 
a significantly longer median duration of survival (49 
weeks) as  compared to non-responders (15 weeks). 

Conclusions. The alternated chemoradiotherapy 
treatment obtained a high response rate with substantial 
toxicity. This approach did not seem to improve the prog- 
nosis of patients significantly. In this setting, the admin- 
istration of carboplatin intead of cisplatin appeared to be 
tolerated better by the patients. Cancer 1994; 74:1874-81. 
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Approximately 40% of patients with non-small cell 
lung cancer (NSCLC) have disease that appears clini- 
cally confined to the chest. However, less than 25% of 
patients with localized disease are candidates for cura- 
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tive surgical resection. Median survival time for patients 
with unresectable disease is approximately 8-12 
months.’ 

Although the locoregonal control in unresectable 
Stage 111 NSCLC is important, most patients die of dis- 
tant metastases. Thus, therapeutic attempts to control 
local disease and micrometastatic spread should im- 
prove survival. 

Current evidence suggests that cisplatin is one of 
the most effective single agents for treating NSCLC and 
that cisplatin containing regimens can improve survival 
for patients with advanced NSCLC.’ Thus, a number of 
clinical trials have used various doses and schedules of 
cisplatin in combination with chest i r radiat i~n.~,~ 

Although the concurrent administration of cisplatin 
during full-dose local irradiation seems to increase the 
local control of the d~sease ,~ ,~  some authors obtained 
significant lower occurrences of distant metastases us- 
ing sequentially high dose local radlation therapy and 
an effective systemic cytotoxic c~mbinat ion.~,~ 

Unfortunately, cispla tin therapy is severely limited 
by its toxicity spectrum, which includes nephrotoxicity, 
neurotoxicity, and gastrointestinal toxicity. The neph- 
rotoxicity requires preventive measures, including hy- 
dration, and makes administration of cisplatin inconve- 
nient. Carboplatin, an analog of cisplatin, was devel- 
oped to circumvent the toxicity of the parent drug. 
Although the 10% average activity rate of carboplatin 
as single agent in NSCLC was somewhat lower than 
that reported for cisplatin (overall response rate, 2lY0),~ 
a randomized trial comparing carboplatin alone with 
cisplatin based combinations showed that the best sur- 
vival rate was observed in the carboplatin treatment 
arm.” 

In addition, a prospective randomized trial compar- 
ing two-drug regimens including etoposide with cis- 
platin or carboplatin showed that both response rate 
(25% versus 20%) and median survival (25 versus 24 
weeks) were similar in the two groups, but considerably 
less nonhematologic toxicity was seen in patients 
treated with carboplatin.” 

Although the role of anthracyclines (at least at con- 
ventional dosages) in the management of NSCLC re- 
mains undefined, some encouraging results were re- 
ported in pilot studies in which doxorubicin or epiru- 
bicin was added to cisplatin and etoposide, followed by 
local irradiation, in intrathoracic NSCLC.12,13 

Thus, in view of the better therapeutic index, we 
decided to use epirubicin instead of doxorubicin in a 
combination that also included a platinum compound 
and etoposide for Stage I11 NSCLC. In addition, we tried 
to assess the activity and toxicity of cisplatin and car- 

boplatin, both associated with the same other agents, in 
a combined modality setting for these patients. 

We chose to alternate chemotherapy and radiation 
therapy monthly with the aim of administering both in 
a short induction time without enhancing their toxicity 
excessively. This approach should allow the admin- 
istration of full doses of antineoplastic agents and an 
adequate amount of local irradiation in a few weeks. 

Patients and Methods 

The main aim of this trial was to evaluate the feasibility 
and overall activity of an alternated approach of che- 
moradiotherapy in locally advanced NSCLC. In this re- 
spect, according to a two-stage minimax design for 
Phase I1 study, selecting an LY error of 0.05 and a P error 
of 0.10, an accrual of 54 patients is considered enough 
to rule out a minimum activity rate of 40% and to detect 
an actual activity rate of ~ O O Y O . ’ ~  In addition, this also is 
the sample size that, in a randomized Phase I1 trial, has 
a 90% probability of revealing if one of two analogs has 
an effectiveness 15% higher than a baseline complete 
response rate of Of course, a proper comparison 
in a larger randomized Phase I11 trial should be per- 
formed to evaluate any significant difference between 
the two platinum derivatives. 

Protocol entry criteria required that patients have a 
previously untreated, locally advanced, and unresect- 
able NSCLC. Operability was excluded considering the 
extent of disease (Stage IIIB) or in the presence of med- 
ical contraindication or refusal of major surgery (Stage 
IIIA). To assess tumor extension according to the In- 
ternational Staging Systern,l6 patients underwent com- 
plete physical examination, posteroanterior and lateral 
chest X-ray, computed axial tomographic (CAT) scan of 
the chest, liver CAT scan or ultrasonography, and bone 
scintigraphic scan. Bronchoscopy with biopsy proce- 
dures and brushing were done routinely in all patients, 
but in several patients in whom the tumor mass was 
located at the extremity or outside the tracheobronchial 
tree, a fine needle aspiration biopsy was performed to 
cytologically prove the diagnosis of NSCLC. 

Mediastinoscopy or exploratory thoracotomy to 
stage mediastinal disease were not routinely requested, 
and CAT scan of the brain was performed only occa- 
sionally to rule out cerebral metastasis. In addition, en- 
try criteria included a performance status of less than 
3 of the Eastern Cooperative Oncology Group (ECOG) 
scale; normal hematologic, renal, and hepa tic functions; 
no severe cardiac disease, such as previous myocardial 
infarction or ventricular arrhythmias that precluded the 
administration of anthracyclines; and a life expectancy 
of at least 3 months. In addition, all patients had to have 
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NSCLC STAGE lIIA & IIID 

R 
CDDP 60 mdmq i.v. t l l  CADCA 300mg/mq i.v. d l  
BDX 50 mdmq i.v. dl EDX SO mg/rnq i.v. dl  
VP16 100mglmq i.v. dl+3 VP16 100mgtmq i.v. dl+3 

Local RT = 300 cGyld x 5 days 

Figure 1. Design of the study. 

a pulmonary function that was sufficient to tolerate tho- 
racic radiation therapy (FEVl 50% of the normal value 
or greater). 

Design of the study is shown in Figure 1. Patients 
were to receive four cycles of combination chemother- 
apy at 4-week intervals, and three courses of local irra- 
diation alternated to each cytotoxic administration, so 
that the whole treatment had an estimated length of 13 
weeks. Soon after the completion of the staging 
workup, patients were randomized to one of two che- 
motherapy treatment arms. The first (the cisplatin treat- 
ment arm) received a combination of cisplatin, 60 mg/ 
m2 intravenously (i.v.) on Day 1, epirubicin, 50 mg/m2 
i.v. on Day 1, and etoposide, 100 mg/m2 i.v. on Days 1 
through 3. In the second treatment arm (the carboplatin 
treatment arm), carboplatin took the place of cisplatin 
in combination with the two other drugs at a dosage of 
300 mg/m2 i.v. on Day 1. An adequate prehydration 
and a similar prophylactic antiemetic treatment were 
performed in all patients (i.e., high dose metoclopram- 
ide or alizapride i.v. until June 1991 and ondansetron 
i.v. thereafter). 

Local irradiation was started 2 weeks after the first 
course of chemotherapy. A Co60 teletherapy or a 6-MEV 
photon source was used. The treatment ports included 
the primary lesion, the ipsilateral pulmonary hilum, 
and mediastinum. Supraclavicular lymph nodes were 
included only when involved or in the case of tumor 
located to the lung apex. Chest CAT scan was used to 
define the tumor volume treatment. Fifteen gray (3 Gy/ 
fraction for five fractions per week) were administered 
for each radiation therapy course and repeated three 
times so that the planned cumulative dosage was 45 Gy 
during a period of 9 weeks. The first two courses were 
administered with two A-P and P-A fields shaped ac- 
cording to size and location of primary tumor, whereas 
the third course was given with oblique or lateral portals 

to spare the spinal cord. Compensators were used only 
when necessary, whereas the correction for lung heter- 
ogeneity was always performed. 

Before each course of chemotherapy, a complete 
blood cell count and a chemistry profile were deter- 
mined; drug administration was delayed for 1 week in 
the presence of incomplete bone marrow recovery (leu- 
kocyte count of less than 4000/mm3 or platelet count 
of less than 100,000/mm3). An electrocardiogram was 
performed and epirubicin therapy was withdrawn in 
patients with severe arrhythmia. 

Local irradiation was postponed only in the event 
of severe anemia or thrombocytopenia and to allow re- 
covery from severe mucositis. 

Tumor response was assessed after two courses of 
chemoradiotherapy and a month after the end of the 
whole treatment. Complete response (CR) was defined 
as a total disappearance of all clinically detectable le- 
sions. Partial response (PR) was a reduction of 50% or 
more in the sum of the product of the longest perpen- 
dicular diameters of the lesions. Minor response and no 
change of the tumor mass were considered stable dis- 
ease, whereas progressive disease was defined as an in- 
crease of more than 25% of the tumor mass or appear- 
ance of new lesions. To assess tumor response precisely, 
chest X-ray, CAT scan, and repeated bronchoscopy 
were performed when indicated. 

During treatment, toxicity was noticed and graded 
according to the World Health Organization ~riteria. '~ 
At the end of any therapy, the worst score for each pa- 
tient was reported. 

Duration of response and freedom from disease 
progression were calculated in weeks from the start of 
therapy to worsening of clinical status, whereas sur- 
vival for all patients was measured from entry into the 
trial to death or last follow-up. All deaths were included 
in the survival evaluation, but patients who d e d  with- 
out clear evidence of tumor progression were consid- 
ered as censored data in the progression-free survival 
analysis. 

Response rates were compared with the chi-square 
statistic or the Fisher exact test when appropriate. Sur- 
vival and freedom from progression curves were plot- 
ted using the Kaplan-Meier method18 and compared 
with the Gehan test." 

Results 

From November 1989 to May 1993,58 consecutive pa- 
tients were enrolled in this trial. However, five patients 
were excluded from the current analysis because they 
were unevaluable for response. Indeed, after the first 
cycle of the carboplatin treatment arm, one patient had 
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Table 1. Main Characteristics of Patients Enrolled 
in the Trial 

Characteristic CDDP 

No. entered 28 
No. evaluable 26 
Males/females 23/3 
Median age (yr) (range) 62 (46-73) 
Median PS (range) l(0-2) 
Squamous cell carcinoma 18 
Adenocarcinoma 6 

Stage IIIA 17 
Large cell/undifferentiated 2 

Stage IIIB 9 

CBDCA Total 

30 
27 

23/4 
59 (46-76) 

l(0-2) 
14 
10 
3 

15 
12 

58 
53 

46/7 
60 
1 

32 
16 
5 

32 
21 

gastric bleeding from a preexisting peptic ulcer that pre- 
cluded additional treatment, whereas four patients (two 
in each treatment arm) refused additional therapy after 
one cycle and were lost to follow-up. 

The main features of the 53 evaluable patients in 
the two treatment arms are presented in Table 1. There 
was no imbalance between the two treatment arms with 
regard to sex, age, or performance status. Most patients 
were males (87%), had squamous cell carcinoma (6O%), 
and had Stage IIIA disease (60%). However, approxi- 
mately two thirds of the 26 patients in the cisplatin 
treatment arm had Stage IIIA disease, whereas in the 
carboplatin treatment arm approximately one half of 
the patients had Stage IIIA and half had Stage IIIB dis- 
ease (P > 0.6). 

With the exclusion of the aforementioned five pa- 
tients, the planned therapy was completed in all but two 
patients: in one patient, the third course of irradiation 
was interrupted after a cumulative dose of 39 Gy be- 
cause of a severe thrombocytopenia that eventually re- 
covered, allowing the administration of the last course 
of chemotherapy without any delay; whereas in an- 
other patient, a severe esophagitis occurring at the end 
of the third course of local irradiation precluded the ad- 
ministration of the last cycle of chemotherapy. 

After the careful evaluation of response to therapy, 
seven patients were classified as having complete clini- 
cal remission, and 25 patients were judged to have a PR. 
Thus, the overall response rate was 60% (95% confi- 
dence limits, 46-74%). Six patients were considered to 
have stable disease, whereas 15 patients had tumor pro- 
gression during their therapy (Table 2). Responses oc- 
curred equally in patients with Stage IIIA (56%) and 
those with Stage IIIB (62%) disease, as well as in those 
with squamous cell histotype (62%) and in those with 
disease of other histologic types (53%). 

Four patients considered to have CR (two patients) 
or PR (two patients) underwent subsequent surgical re- 

section. The clinical complete disappearance of the tu- 
mor was histologically confirmed in both patients with 
clinical CR. However, one of them had a recurrence 
later, whereas the other eventually died of an infective 
complication. Other patients with response received no 
additional therapy and were regularly controlled until 
disease recurrence. At that time, no specific cytotoxic 
treatment was administered. Patients usually received 
symptomatic and supportive therapy and palliative ir- 
radiation when necessary. 

Considering the activity of the two treatment arms 
of the trial separately, we observed that 16 of 26 (62%) 
patients who received the cisplatin containing treat- 
ment achieved a CR (five patients) or a PR (1 1 patients). 
In the carboplatin treatment arm, 16 of 27 (59%) pa- 
tients had response, 2 of whom had CR and 14 of whom 
had PR. In addition, no difference in activity related to 
stage of disease or histologic type was revealed. Indeed, 
among cisplatin treated patients, the response rate was 
59% in those with Stage IIIA disease and 67% in those 
with Stage IIIB, whereas among the carboplatin treated 
patients, responses occurred in 60% of those with Stage 
IIIA and in 58% of those with Stage IIIB. 

As of September 15,1993, the median follow-up of 
patients was 34 weeks (range, 9-162f weeks). At the 
time of this analysis, 39 of 53 patients are dead. In four 
patients without clear signs of tumor progression, death 
was attributed to other causes, but the patients were in- 
cluded in the survival analysis. Thus, the actuarial me- 
dian survival time was 39 weeks for the whole series. 
Patients with response had a chance of surviving longer 
than did those with no response (median survival times, 
49 and 15 weeks, respectively), and this difference was 
statistically significant (P < 0.005). However, no sig- 
nificant difference in outcome was observed in relation 
to stage of disease (median survival times, 35 and 50 
weeks, respectively, for patients with Stage IIIA and 
IIIB disease). 

Probabilities of surviving beyond the first, second, 
and third year after the start of treatment were 30%, 
l6%, and 8%, respectively (Fig. 2). 

Twenty-one patients have experienced a relapse, 

Table 2. Clinical Responses Obtained With the 
Alternated Treatment 

Resaonse CDDP CBDCA Total 

CompIete responses 5 2 7 
Partial responses 11 14 25 
Stable disease 3 3 6 
Progressive disease 7 8 15 

Total 26 27 53 
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but in only 15 of them was it possible to fully evaluate 
all sites of recurrence; in the other 6 patients, the rapid 
and severe worsening of clinical status made a complete 
workup impractical. A local relapse was documented in 
seven patients, whereas distant metastases occurred in 
five; local progression and extrathoracic spread were 
detected in three. The actuarial median duration of re- 
sponses was 40 weeks, and it was exactly the same in 
both treatment arms of the trial. 

Freedom from disease progression for all treated 
patients had a median duration of 28 weeks (range, 3- 
128 weeks). The probability of being without prog- 
ressive disease dropped from 12% after 1 year to 5% 
after 2 years (Fig. 2). No significant difference in out- 
come was observed between patients with Stage IIIA 
disease and those with Stage IIIB. 

With regard to acute toxicity, the main side effects 
are reported in Table 3. Hematologic toxicity was eval- 
uated 2 weeks after each course of chemotherapy. At 
that time, 81% of the patients experienced severe leu- 
kopenia, and 25% of them also had Grade 3-4 anemia. 
However, a significant thrombocytopenia was reported 
in 12% of patients, but it was of Grade 4 in only one 
patient. 

Vomiting of Grade 2-3 was experienced by 44% of 
patients, but this side effect became less troublesome 
with the introduction in clinical practice of anti-HT3 re- 
ceptor compounds. 

Occasional cardiac toxicity, namely extrasystolic 
beats or transient supraventricular tachycardia, was re- 
ported in 21% of the patients. 

Despite the severe decrease in leukocyte count re- 
ported in many patients, infective complications were 
not a major problem during the management of our se- 
ries. Indeed, febrile episodes were reported in only 2 1 YO 

of treated patients. This fact probably was attributable 
to the rapid bone marrow recovery that allowed the ad- 
ministration of treatment as prescribed in almost all pa- 
tients. 

In addition, the biochemical profile assessed after 
cytotoxic therapy seldom revealed a mild hepatic (one 
patient) or renal (two patients) impairment. 

If we compare the toxicity reported in the two treat- 
ment arms of the trial, no significant differences were 
related to treatment use, but a trend toward less fre- 
quent leukopenia (P = 0.07) and gastric disturbance (P 
= 0.08) was observed in patients who received the car- 
boplatin containing chemotherapy. However, throm- 
bocytopenia was more frequently reported in car- 
boplatin treatment arm (61% versus 47%), but occur- 
rence of Grade 3-4 was exactly the same in both 
treatment arms. Other side effects were equally distrib- 
uted between the two groups of patients. 

Discussion 

In the past, different approaches were tested with the 
aim of combining local irradiation and systemic chemo- 
therapy in inoperable NSCLC. 

An Italian randomized study published in 1988 re- 
vealed a better local control and a trend toward a pro- 
longed (although not statistically significant) median 
survival (16 versus 11 months) in patients who received 
weekly low doses of cisplatin during radiation therapy 
for locally advanced Stage IIIA or IIIB NSCLC. The lack 
of significance level probably was a consequence of the 
inadequate sample size of patient p~pulat ion.~ 

The European Organization for the Research and 
Treatment of Cancer (EORTC) conducted a randomized 
trial in patients with Stage 111 NSCLC, which compared 

Table 3. Worst Acute Toxicity Reported in the Two 
Arms of the Alternated Treatment 
Toxicity (WHO grade) CDDP CBDCA Total 

Leukopenia* (3-4) 92 71 81 

Anemia* (3-4) 25 25 25 
Thrombocytopenia* (3-4) 12 13 12 

Vomiting (2-3) 54 33 44 
Alopecia (3) 79 78 79 
Infections (1) 21 21 21 
Cardiac (1-2) 25 17 21 
Mucositis (3-4) 8 12 10 
Renal (1) 4 4 4 
HeDatic (1) 0 4 2 

Values are percentages. 
* Assessed 2 weeks after each course of chemotherauv. 
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split-course radiation therapy alone with split-course 
radiation therapy combined with cisplatin given either 
weekly or daily. Survival of patients was significantly 
improved in the group receiving daily radiation therapy 
and cisplatin compared with the group receiving radia- 
tion therapy alone, whereas no significant difference 
was observed when the group receiving weekly radia- 
tion therapy and cisplatin was compared with the group 
receiving radiation therapy alone.6 

Gandara et aL2’ tested another approach for com- 
bining cisplatin and concurrent chest irradiation for pa- 
tients with Stage IIIB disease. Radiation therapy (three 
separate 10-day courses of 2.0 Gy per day) was rapidly 
alternated, without a rest period, with high dose cis- 
platin. They obtained an overall response rate of 73% 
and a median survival duration of 14.2 months.” 

In addition, within the past 4 years, at least four 
randomized trials of combined chemotherapy and tho- 
racic irradiation versus radiation therapy alone have 
been reported for localized, unresectable NSCLC. 

In the Finnish Group trial,” patients with Stage I11 
disease and some with Stage I1 disease were random- 
ized to receive CAP (cyclophosphamide, doxorubicin, 
and cisplatin) followed by 55 Gy of thoracic irradiation 
versus radiation therapy alone. There was no significant 
difference in survival between the two groups (median 
survival times were 11.0 versus 10.3, respectively). 
However, among the patients with Stage IIIA disease, 
there was a borderline statistically significant difference 
(P = 0.05) in survival favoring the chemoradiotherapy 
group. 

The North Central Cancer Treatment Group trialz2 
compared thoracic radiation therapy alone to two cycles 
of MACC (methotrexate, doxorubicin, cyclophospha- 
mide, and lomustine), followed by 60 Gy of chest irra- 
diation and two additional cycles of MACC in Stage I11 
NSCLC. Median survival duration did not differ be- 
tween the two treatment groups. The 5-year survival 
was 5% for patients who received radiation therapy 
alone and 7% in the combined modality group. 

The Cancer and Leukemia Group B,’3 compared in 
patients with Stage I11 NSCLC two cycles of induction 
chemotherapy with cisplatin plus VLB before definitive 
chest irradiation against radiation therapy alone (same 
dose). The short course of induction chemotherapy be- 
fore irradiation produced a statistically significant pro- 
longation of survival when compared with radiation 
therapy alone (median survival times were 13.8 and 9.7 
months, respectively). 

Le Chevalier et al.7,s also tested the effect of com- 
bined-modality therapy on local control and distant 
metastasis in patients with locally advanced Stage I11 
NSCLC. Three hundred fifty-three patients randomly 

received either thoracic irradiation alone (65 Gy in 26 
fractions) or the same radiation therapy dose preceded 
and followed by 3 monthly cycles of VCPC (vindesine, 
cyclophosphamide, cisplatin, lomustine). Combined 
modality therapy was associated with significant im- 
provement in long term s u r v i ~ a I . ~ , ~  

We think our trial was the first to clearly demon- 
strate the feasibility of a rapidly alternating administra- 
tion of local irradiation and combination chemotherapy 
in patients with NSCLC without compromising the 
dose intensity of both treatments. 

Our choice to alternate chemotherapy and radia- 
tion therapy was supported by cytokinetic and pharma- 
cologic reasons. Indeed, the cell killing induced by one 
modality of therapy might induce a cell recruitment, 
making the tumor more susceptible to the alternated 
treatment. In addition, the alternating administration of 
two active and noncross-resistant treatments might in- 
crease the probability of cure, avoiding the develop- 
ment of double-resistant clones. 

We must admit that the cumulative dosage of local 
irradiation in our trial was not as high as in other series. 
However, radiation therapy was administered with a 
relatively high dose/fraction, and it is questionable that 
higher doses would obtain better long term results. In- 
deed, in a trial of the Radiation Therapy Oncology 
G r o ~ p , ’ ~  comparing different modalities and cumula- 
tive dosages of local lung irradiation in NSCLC patients, 
there was no significant hfference in in field failure rate 
between patients treated with 40 or 50 Gy, as opposed 
to the reduced relapse rate observed in patients who re- 
ceived 60 Gy. No significant advantage in survival was 
correlated to the amount of radiation therapy adminis- 
tered. 

It also has been questioned that split-course radia- 
tion therapy may be of lower efficacy than continuous 
lung irradiation in NSCLC because of the possible tu- 
mor cell repopulation during the period of rest between 
each course of treatment.24 However, in our alternated 
approach, these pauses were filled by the administra- 
tion of cytotoxic drugs. 

Toxicity of our approach was high but acceptable. 
As expected, almost all patients experienced severe but 
transient leukopenia after the administration of cyto- 
toxic drugs; however, it did not preclude the admin- 
istration of local radiation therapy. The use of epiru- 
bicin before and after the chest irradiation did not seem 
to enhance the occurrence of mucositis, namely esoph- 
agitis. 

Gastrointestinal disturbances were distressing but 
became more manageable with the recently available 
5HT-3 receptor antagonists, Infections were seldom ob- 
served and rapidly controlled by antibiotic therapy. 
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As a consequence of this aggressive treatment, most 
of our patients had a significant reduction in tumor 
mass; in a few patients, the reduction was judged com- 
plete and pathologically confirmed. In our experience, 
the probability of achieving a response did not seem to 
be related to the neoplastic cell burden. 

However, we must recall that mediastinoscopy was 
not routinely used in our series, so some of our patients 
might have been downstaged. 

In contrast to the high response rate obtained with 
our approach, the probability of survival was rather low 
in this trial. Considering that some deaths were not di- 
rectly related to the presence of the neoplastic disease, 
an overall median survival time of 39 weeks was disap- 
pointing. In addition, it should be remembered that ap- 
proximately half of the evaluated patients with worsen- 
ing disease had metastatic spread with or without tho- 
racic recurrence. Thus, systemic chemotherapy 
combined with local irradiation seemed unable to pre- 
vent or eliminate the metastatic deposits of cancer cells. 

These results, although not properly evaluated in a 
randomized trial, once more pose the question of 
whether an aggressive treatment is justified in unresect- 
able NSCLC. Indeed, the potentially beneficial effect on 
survival for patients with response probably is counter- 
balanced by a detrimental effect on patients with no re- 
sponse. 

As far as an evaluation of the two treatment arms 
of the trial is concerned, it should be remembered that 
this study was not designed for a direct statistical com- 
parison between cisplatin and carboplatin in combina- 
tion chemotherapy, but rather as a randomized Phase 
I1 trial of two treatment arms. Of course, a study with 
sufficient power to detect small differences between the 
two platinum containing combinations would have re- 
quired a much larger sample size and a longer period 
of accrual. In addition, because the equitoxic dose ratio 
between carboplatin and cisplatin is considered to be 4 
to 1 according to pharmacokinetic data, in our trial the 
two treatment arms were unequal with regard to the 
dose intensity of each platinum compound. 

With these concepts in mind, we can only stress 
that a trend toward a better subjective tolerance and a 
lower occurrence of severe leukopenia was observed 
using the carboplatin combination without compromis- 
ing the probability of response and the long term sur- 
vival of patients. 
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