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Summary

Purpose:The incidence of bronchioloalveolar carcinoma (BA@} risen steadily over the last decades along
with the increasing frequency of adenocarcinomagC s relatively resistant to commonly used cheracdpy
regimens. A phase Il study with single agent paxét in patients with stages IIIB, IV or recurr@&@AC was
performed.

Experimental desigrPatients with BAC with at least one target bidimenally measurable lesion staged as
unresectable stages IlIB, IV or recurrent diseaséepreviously irradiated; ECOG performance statds Iife
expectancy greater than 3 months; age range beti@and 75, received paclitaxel at a dose of 2001ig/. as
3 h continuous infusion on day 1 every 21 days. fimeat was continued until progression or up to aimam
of six cycles.

ResultsNineteen patients were eligible. Median numbenafas was 3 (range 0-6); 35% of patients received
the planned six cycles of chemotherapy. One patiiext of unrelated cause before the start of treatnBoth
hematological and non-hematological toxicities wgeaerally mild. Only one partial response (PR) was
observed among the 18 eligible patients who statetbcol treatment, with a response rate of 5.6%

(95% CI: 0.1-27.3%). After an independent reviemg PR were confirmed, for a response rate of 11.1%
(95% CI: 1.4-34.7%); nine patients had stable dis€50.0%), three patients had progressive digg¢ast)

and four patients were not assessable (22.2%).aviegdirvival was 8.6 months (95% CI: 5.8-14.5) atyedr
survival was 35.0% (95% CI: 14.1-55.8). Median pesgion free survival for all patients was 2.2 rhant

(95% CI: 1.5-6.0). The study was terminated dutagéolow response rate.

ConclusionsPaclitaxel as single agent in stages IlIB-1V BACsweell tolerated and manageable but of limited
efficacy. BAC should not be excluded from trialsnefiv forms of chemotherapy.
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1. INTRODUCTION

Bronchioloalveolar carcinoma (BAC) is currently egoized to be a histological subtype of adenocaman[1].
The incidence of BAC has risen steadily over thedasades along with the general increase in frecyuef
adenocarcinomas, reaching up to 24% of lung cazasas in some clinical series [2]. BAC tends taiooeore
frequently in younger patients, women and non-smf3]. A variety of environmental factors have hdieked
to the etiology of BAC [4].

The majority of BACs are incidentally detected aobtary nodule present on chest X-rays image t&yli
peripheral BAC grows slowly for several years withdissemination [5]. The treatment of choice fartsu
localized, nodular lesions remains lobectomy omupmenectomy [6]. In other cases, BAC may displayosiem
aggressive pattern of growth, turning into wideagrbilateral disease with progressive respirataityie [7].

Unresectable BAC is relatively refractory to ratlimtapy and chemotherapy, and the main goal oféa¢nment
is palliation. As cases of BAC are usually includlethe adenocarcinoma NSCLC histotype, results
investigating activity of single agents or combioatchemotherapy in BAC are rarely reported iniclhtrials
of advanced NSCLC.

The present phase Il study in patients with stalgBsIV or recurrent bronchioloalveolar carcinomasv
initiated by the European Organization for Researwh Treatment of Cancer (EORTC) Lung Cancer Group to
investigate the activity of single agent paclita@0mg/m? over 3 h infusion 3-weekly.

2. PATIENTSAND METHODS
2.1. Eligibility

Eligible patients were required to have histolodjcptoven bronchioloalveolar carcinoma. The accepted
diagnostic criteria based on gross examinationlightimicroscopy were: absence of a primary adericama
in other locations, absence of a demonstrable @dmonchogenic origin, a peripheral location ia thng
parenchyma, intact interstitial framework of thadya histological appearance setting it apart fodiner lung
tumors, with a characteristic pattern of growthbaidal or cylindrical cells lining up the alveolsepta with
preservation of basic pulmonary architecture. Otheusion criteria were the presence of at least target
bidimensionally measurable lesion, not previousigdiated in unresectable stages I1I1B or IV (acouydo the
International Staging System for Lung Cancer [8])exzurrent disease; BAC with diffuse multinoduksions
involving the lungs bilaterally or unilaterally (the latter the lesions must involve more thanlobe) with at
least one target bidimensionally measurable lesionhpreviously irradiated; ECOG performance stat2s life
expectancy greater than 3 months; age range betl@and 75; adequate bone marrow reserve with Atesol
Neutrophils Count (ANC)>1.5 x 16L™ serum creatinine <1.5x upper limit of normal ranliver function tests
(alkaline phosphatase, SGOT, SGPT) and bilirubin si@er limit of normal range. Patients previousbated
with radiotherapy had at least one bi-dimensionalgasurable lesion outside the irradiated fieldsli®herapy
should have been completed 4 weeks before thenpatieollment in the study.

Exclusion criteria included previous chemotheramgwn CNS disease; pregnancy or lactation; histbry o
ischemic or congestive heart disease, arrhythngjaitieg chronic medications; history of clinicalty
electrographically documented myocardial infarctiactive or prior primary cancer (except basal cattinoma
of the skin or carcinoma in situ of the cervixjn@al evidence of uncontrolled infection; any @nesting motor
or other serious sensory neurotoxicigrade 2 according to NCIC CTC criteria; any psycial, familial,
sociological or geographical condition potentidiympering compliance with the study protocol arkbfo-up
schedule. Written informed consent to participatéhe study was obtained from all the patients. dia¢ocol
was approved by local Ethical Review Boards oftadl participating institutions and the Protocol Rewi
Committee of the EORTC.

Patients were registered at the EORTC Data Centar forthe start of treatment, and after verificatid the
eligibility criteria and selection of the targesiens.

2.2. Treatment plan
Paclitaxel was administered at a dose of 200 rhigéras a 3 h infusion on day 1. Treatment cyclesewe

repeated every 21 days. Patients were treatedrfonisnum of two cycles unless serious toxicity or
complications occurred. Otherwise, treatment wasicoed until progression or up to a maximum ofcgigles.
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Because of potential allergic reactions to pactitagatients received a premedication, accordirthdo
following scheme: dexamethasone 20 mg i.v. (orejent) 12 and 6 h prior to paclitaxel, diphenhydirze (or
equivalent) 50 mg i.v. 30 min prior to paclitaxeinetidine or ranitidine 300 mg i.v. 30 min priorpaclitaxel.

Dose of paclitaxel was modified according to heragfical toxicity. Dose levels of 200, 175, 150, tgphad
been fixed with a decrease by one dose level ia 6BANC <0.5 x 109 L lasting for>7 days, any episode for
febrile neutropenial(> 38.5° and ANC <1 x 109'1), grade 4 anemia (<6.5g/100mL), grade 4
thrombocytopenia (<25x109f).

Dose modifications for non-hematological toxicitgne as follows: a decrease by one dose level maagrade
2 peripheral neuropathy or grades 3 and 4 mucoBiisents went off protocol in case of symptomatiythmia
or AV block, in case of any grades 3 and 4 toxioityvhen no resolution occurred after two dose cédns.

When a dose reduction was required no dose reatealvas allowed subsequently.

The disease was assessed every 6 weeks until domdhpm@ngression, and treatment side effects wesesasd
separately for each cycle of therapy. Baselineatharistics and safety analyses are presented basatl
registered patients who started protocol treatmiie the objective response rate is reported bagedll
eligible patients who started protocol treatment.

Treatment was given until progression of the diseasacceptable toxicity or patient refusal. Centeaiew of
the radiological images was planned in order tdioorresponses.

2.3. Statistical methods

This was an open non-randomised multicenter phasialll The primary objective of the trial was tesass the
objective response rate of paclitaxel in patienth BAC, according to the "WHO criteria" [9]. Seatary
endpoint was the evaluation of toxicity. Acute siffects were graded according to the Common Tgxicit
Criteria defined by the National Cancer InstitlX&() of the US and as extended by the NCI of Car{dziC)
[10]. A two-step Simon design was applied: 16 oel§ible patients were planned to be enrolledpetiag to
the number of responses observed in the firstifjold patients. With a response rate of 30% instuelied
population, paclitaxel should be further investighin BAC; with a response rate less than 10%dthg should
be rejected from further testing. Types | and lbesiwere both set up to 10%.

Although not originally foreseen as endpoints, kapMeier curves were computed on all patients szidlee
overall survival and progression free survival. llesurvival is defined as time from registratiop to death
from any cause while progression free survivakiireed as time from registration up to progressibdisease
or death due to any cause. Considering the low euwipatients on which these curves are basesk ttesults
should be interpreted with care and the wide cemiig intervals accompanying these estimates sheutaken
into consideration when interpreting the results.

The protocol originally included assessment of lgalal parameters. However, as it was practicallysgale to
collect pathology slides only for two patientseatpts to complete such an analysis were dropped.

3.RESULTS

Between January 1997 and October 2000, a totad pbfients were registered in this phase Il stuydgdven
different institutions. One patient was judgediigible at the final analysis due to previous madigoy. At the
time of the analysis all registered patients hachitgated protocol treatment. Characteristics ofgpds who
started protocol treatment (N=19) are describéthinle 1. The majority of patients presented typeACB
(63.2%) and the remaining ones type | BAC (36.8%gst patients presented performance status (PA) 1.
registered patients started protocol treatmentgbaee, who died of trauma-related causes befarérsy
chemotherapy. Considering all patients who starestment (N=19), the median number of cyclesestment
was 3 (range 0-6) and only 35% of patients receilieglanned six cycles of chemotherapy. Five ptigot at
least one dose reduction or delay. Overall, dosereduced in 10% of cycles, while 10% of cyclesaver
delayed. The median relative dose intensity forifga@l among patients who started protocol treatmes of
99.6% (range: 84.6-119.4%).
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Hematological toxicity was generally mild: only opatient experienced grade 4 anemia, one patiesepted
leucopenia of grade 3, while four patients had gsa@iand 4 neutropenia. No grades 3 and 4 thrortdymayia
was reported (Table 2).

None of the patients experienced hypersensitigiictions. Incidence of grades 3 and 4 toxicity veag
limited. Grades 3 and 4 lethargy (fatigue, malaisehree patients, grade 3 infection in one patigrade 3
headache in one patient, grade 3 peripheral netimppatwo patients, grades 3 and 4 dyspnea irethegients,
grade 3 alopecia in seven patients and grade B ptii@onary toxicity (pleural effusion) in one pait were
reported. No patient stopped treatment due to ityxido toxic death was reported in this study (Eab).

Considering the 18 eligible patients who startastqamol treatment, only one partial response (PR elzserved
corresponding to a response rate of 5.6% (95% .C120.3%). However, after an independent reviewe, BR
were confirmed, thus bringing the response ratoud.1% (95% CI: 1.4-34.7%). Nine patients hablsta
disease (50%), three patients had progressives#igés.7%) and the status for four remaining ptiems
qualified as not assessable for response (22.2%).

Based on these results, it was decided to definiteke this study after this first stage.
At the time of the analysis all patients who stfeotocol treatment except one had progressiveades and 12
of them received further chemotherapy at relapsigpaients who started protocol treatment havel dieainly

due to the disease progression (90%).

Overall median survival was 8.6 months (95% CI:1H4&) and a 1-year survival rate 35.0% (95% Cl114
55.8). Median progression free survival for allipats was 2.2 months (95% CI: 1.5-6.0).

Table ZDemographics (patients Who started protocol trezinN=19)

No. of patients Percent

(N=19)
Type | BAC 7 36.8
Type Il BAC 12 63.2
WHOPS
0 5 26.3
1 9 47.4
2 5 26.3
Median age (years 64 (42-73)
(range)
Male/female 10/9 52.6/47.4
Prior surgery 7 36.8
Total no. of cyclesN=71)
1 2 10.5
2 4 21.1
3 5 26.3
4 1 5.2
6 7 36.8
Dose reductions 7 cycles 9.9
YES

@ Percentage over total number of cyclsq1).
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Table 2Hematological and non-hematological toxicity (@atis who started protocol treatment, N=19)

No. of patients with No. of patients with No. of patients with Percent of

grade 2 grade 3 grade 4 patients with
grades 3 and 4

Anemia 1 0 1 53
Leucopenia 4 1 0 5.3
Neutropenia 6 2 2 21.1
Thrombocytopenia 0 0 0 0

Lethargy 3 2 1 15.8
Infection 1 1 0 5.3
Headache 1 1 0 5.3
Mialgia/arthralgia 4 0 0 0

Nausea/vomiting 3 0 0 0

Alopecia 7 7 0 36.8
Pulmonary 4 3 1 211
Peripheral neuropathy 2 2 0 10.5

4. Discussion

Patients with BAC have often been excluded fromicdil trials due to technical difficulties in measigy
pulmonary lesions. Even the recently adopted RECH8ria are not suitable for measuring diffuseeistitial
disease.

The histological appearance of BAC is characterimethe growth of malignant cells along alveolarle/@l1].
Distinction of BAC from other histological subtypesadenocarcinoma of the lung is usually diffictilhe
diagnostic concordance in subtyping and gradingdeihocarcinomas of the lung is low among pathdiegis
[12]. A minor component of the BAC pattern is commin many lung adenocarcinomas and the criteria for
designating an adenocarcinoma as BAC are not wéhell. A proposed classification considered tunasrs
BAC if more than 75% of the tumor had a BAC growt#itern, as mixed tumors with 50-75% BAC patterd an
as invasive adenocarcinomas when less than 5098 Gfgttern is found: in these series 5-year sutvistes

of patients with BAC or mixed tumors (63 and 60&spectively) were reported to be significantly éethan in
patients with other adenocarcinomas [13]. Receatjyrognosis similar to the one observed in pur€B/as
confirmed for adenocarcinomas with foci of BAC (adearcinoma with BAC features) and BAC with arefs o
invasive adenocarcinoma (BAC with invasion) [L4A@ may thus be further classified into three subsyp
showing different biologic features: mucinous, moneinous and a mixed variant, with focal areas of
adenocarcinoma and a variable predominance of A2

In the study reported by Ranson et al. [15] paditas single agent proved to be more effectiva tupportive
care in advanced NSCLC, with a response rate of bBflg but with a significant increase in median stahof

over 2 months. The correlation of response rate suthival is not always maintained in advanced NSCLC
survival is considered to be a more reliable patanef efficacy.

In 2001, SWOG reported the results of the largédtgerformed in BAC [16]. Paclitaxel was admieistd by

96 h infusion (140 mg/Min 53 patients and this regimen yielded a 12%aase rate, with a median survival of
10 months and a 1-year survival of 45%. These ai&ajuite similar to those obtained in the presamdy with
paclitaxel administered as 3 h infusion. Howewvetthie 96 h continuous infusion trial, six treatmesiated

deaths were reported, due to neutropenic and notmapenic infections. In our study, neutropenia sl

limited and manageable and no toxic deaths occufta@e-hour infusion is notably easier to admearisin an
outpatient basis and it has proved to be more senuerms of hematological toxicity.

Recently, targeted therapies have shown an integesttivity profile in BAC. EGFR tyrosine kinasehibitors
such as gefitinib and erlotinib have been receetiyed. A multivariate analysis performed on resfutim a
study with gefitinib in advanced NSCLC revealed BAC feature represented an independent factocated
with response to gefitinib therapy [17].

In a phase Il trial from SWOG, gefitinib was shoterbe active in both untreated and previously g@gatients
with advanced BAC [18]. In 101 chemotherapy-naiagemts (out of a total 129 in the study) a 19%oese
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rate was achieved with a median survival of 15 menin the responding population, two positive prde
factors were isolated: female gender and the pcesefrash.

Erlotinib has yielded a 26% response rate in 5Gptdiwith BAC in a preliminary report [19]. Overdwhirds
of cases were chemotherapy-naive and positivegineglfactors were a never-smoking status and ageé
female gender. Rash was not predictive for respontget trial.

The EGFR tyrosine kinase inhibitors are also qupgealing in NSCLC due to their favorable toxicityfile.
The recent discovery that EGFR mutations might beratial importance to the activity of gefitinib MSCLC
[20,21], and that several responders presented B#sRes the process of patient selection for theseln
therapies even more motivating.

BAC represents a peculiar tumor subtype worthyepfsate clinical trials. An improved knowledge of
molecular features of BAC is essential for the digwment of strategies based on molecular targéiedpies.
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