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Abstract; Lobectomy and mediastinal lymph nodc dissection is the
standard surgical management of early stage non-simall cell tung
cancer (NSCLC) because more limited resections have been asso-
ciated with a higher visk of local recurrence. Nevertheless, recent
lung cancer screening studies have led to the detection of an
increasing number of “very eatly™ NSCIC (defined as less than 2
cm in size) and of good-prognosis histologic subtypes, bronchioloal-
veolar carcinoma (BAC), and adenocarcinoma (AC), mixed sub-
types that are potentially appropriate for sublobar resection. The
precise indications for sublobar resection remain unclear and are the
subject of ongoing clinical trials, but it scems that very early,
peripherally located, node-negative AC of a predominantly BAC
pattern may be adequately treated in this manner. Multifocal AC and
BAC, cither synchronous or metachronous, are also effectively
treated by complete rescction, using limited resections whenever
possible. The pneumenic form of BAC, the rarest variant of this
discase spectrum, continues to have a poor prognosis despitc com-
plete resection. Very limited experience suggests that lung trans-
plantation leads to prolonged survival in highly selected patients
with this histologic subtype. To improve our management of very
carly AC, much more information is nceded about the molecular
abnormalitics of AC and their relationship to clinical outcomes.

(J Thorac Oncol. 2006;1: S27-831)

During the past decade, thoracic surgeons have been
confronted with demographic and pathological shifts in
the group of non-small cell lung cancers (NSCLC) that are
potentially resectable.! In many countries, adenocarcinoma
(AC) has become the most comumon NSCLC histology. The
proportion of women with lung cancer has increased dramat-
ically; in some institutions, half of all patients are female. The
number of patients who have never smoked or who have
minimal past tobacco exposurc is also increasing, especially
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in North America, because of tobacco confrol efforts. The
widespread use of computed tomography (CT) for lung can-
cer screening has also fed to increased detection of “‘very
carly” NSCLC, generally defined as tumors that are 2 cm or
less in size, which are usually ACs of mixed subtype or
bronchioloalveolar carcinomas (BAC) and which tend to
have an indolent clinical behavior,

These epidemiologic shifts have led thoracic surgeons
to reexamine the accepted tencts of surgical management of
carly-stage NSCLC. As part of the November 2004 sympo-
sium on BAC, which is thc subject of this supplement, a
group of thoracic surgeons were asked to review the current
management of BAC and very ecarly ACs, focusing especially
on the role of sublabar rescction. This paper summarizes the
discussions held at the symposium and provides updated
information on relevant clinical trials.

PATHOLOGICAL CLASSIFICATION OF AC:
RELEVANCE TO SURGICAL MANAGEMENT

BAC has long been recognized as a distinct form of AC
associated with a favorable prognosis. In 1989, the North
American Lung Cancer Study Group (LCSG) reviewed 1635
patients who had undergone resection of AC, 235 of whom
had BAC. Resectable BAC occurred more frequently in
never-smokers, was diagnosed at an carlier disease stage, and
was associated with a better survival rate than invasive AC.2
During the last 40 years, improved understanding of the
pathology of lung AC has prompted substantial changes in
the histologic subclassification by the World Health Organi-
zation (WHO), which are sunmmarized by Travis et al.® in
their report from the pathology panel of this symposium
{Table 1). From 1967 to 1999, multiple subcategories were
added 1o reflect increasing knowledge about the histologic
heterogeneity of AC. Significant changes in the 1999 WHO
classification included the addition of atypical adenomatous
hyperplasia (AAH) as a preinvasive lesion for flung AC, and
the requirement that all BACs demonstrate pure lepidic
growth without invasion of stroma, blood vessels, or pleura.
In 2004, AC mixed subtype was moved to the top of the list
of subcategories in recoguition that this is now the mosi
common subtype.*

In 1995, Noguchi proposed a six-tier histologic sub-
classification (types A through F) for small ACs of the lung,
recognizing the excellent prognosis associated with BACs
(with a purely lepidic growth pattern), the adverse prognostic
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TABLE 1. History of Lung Adenocarcinoma Subclassification
According to the World Health Organization

TABLE 2. Noguchi’s Histology Typing of Small
Adenocarcinoma of the Lung

1967 Bronchogenic
Acinar
Papillary
Bronchioloalveolar
Acinar adenocarcinoma
Papillary adenocarcinoma
Bronchioloalveolar carcinoma
Solid carcinoma with mucus formation
Acinar
Papillary
Bronchioloaiveolar carcinoma
Nonmucinous
Mucinous
Mixed mucinous and nonmucinous
Solid adenocarcinoma with mucin
Adenocarcinoma with mixed subtypes
Variants
Weli-differentiated fetal adenocarcinoma
Mucinous (colloid) adenocarcinoma
Mucinous cystadenocarcinoma
Signet-ring adcnocarcinoma
Clear-cell adenocarcinoma
Adenocarcinoma, mixed subtype
Acinar adenocarcinoma
Papillary adenocarcinoma
Bronchiolealveolar carcinoma
Nonmucinous
Mucinous
Mixed nommucinous and mucinous or indetenminate
Solid adenocarcinoma with mucin production
Fetal adenocarcinoma
Mucinous (colloid) adenocarcinoma
Mucinous cystadenocarcinoma
Signet-ring adenocarcinoma
Clear-cell adenocarcinoma

1981

1999

2004

From Travis WD, Garg K. Franklin WA_ cval. Evolving concepts in the pathology
and CT immaging of lung adenocarcinoma and bronchioloalveolar carcinoma. I Clin
Oicol 2005:23:3279--3287. Uscd with permission.

importance of central fibrosis in BACs, and the pathologic
heterogeneity of invasive ACs (Table 2).5 Although the 2004
WHO classification is the internationally accepted system,
Noguchi deserves credit for an catly attempi to refine the
classification and 1o correlate it with clinical outcomes. As
discussed below, the Noguchi system is still used by Japanese
investigators to select patients for sublobar resection in on-
going ciinical trials. More recently, Noguchi showed that
these histologic subtypes have corresponding molecular ab-
normalities.® Areas of histologic types A, B, and C extracted
by microdissection from resected ACs were examined by
multiplex PCR-LOH and were found to have a progressive
rise in the incidence of allelic losses. Deletions of 3p, 17p,
18q, and 22q increased significantly fiom types A w C,
consistent with a model of malignant progression.

Several Japanese studies now confirm that the histo-
logic subtype correlates with CT findings and clinical out-
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Type Description

A Localized bronchioloalveolar carcinoma

B Localized bronchioloalveolar carcinoma with foci of
collapse of alveolar structure

Cc Localized bronchioloalveolar carcinoma with foci of active
fibroblastic proliferation

D Poorly differentiated adenocarcinoma

E Tubular adenocarcinoma

F Papillary adenocarcinoma with compressive and destructive

arowth

From Noguchi M. Morikawa A, Kawasaki M. ¢t al. Small adenocarcinoma of the
lung. Histologic chavacicristics and prognosis. Cancer 1995:75:2844-2852. Uscd with
permission,

come.>? 12 The results of Kodama exemplify these investi-
gations (Table 3). Taken as a whole, these studics suggest
that: 1) pure ground-glass opacitics (GGO) on CT usually
represent BAC without any areas of invasive AC, whereas
lesions that show both GGO and solid components on CT
(part solid, part nonsolid) are mixtures of BAC and invasive
ACs; and 2) small (less than 2 em in size) tumors with >50%
GGO are associated with 2 100% chance of being node
negative, have an excellent chance of long-term survival after
treatment, and probably can be managed by limited resection
rather than lobectomy. However, the appropriateness of lim-
ited resection for part solid/part nonsolid lesions is unclear
and is the subject of clinical trials in Japan. Tumors that arc
more than 50% GGO on CT seem to have a better prognosis
and may potentially be managed by sublobar resection, but
preoperative high-resolution CT and intraoperative frozen-
section analysis still do not always accurately identify tumors
that have a poorer prognosis. Qur uncertainties with respect
to the optimal surgical management of these lesions reflect
the highly variable presentation and behavior of lung ACs,
the limitations of CT findings in predicting pathologic find-
ings, and our lack of knowledge of the histologic and molec-
ular features that predict a poor prognasis.

TABLE 3. Prognosis in Relationship to Appearance
(% GGO)

GGO < 50% GGO > 50% P
Patients 52 2 ——
Size 13.7 123 0.09
Node involvement 8 0 0.0
% lacal resection 50% 0% 0.001
Relapse 9 0 -
DFS 72% 100% —

GGO. ground-glass opacity: DFS. discasc-frce survival,

Adapted from Kodama K. Higashiyama M. Yokouchi H. . Prognostic valuc of
ground-glass opacity fouad in small Jung adenocarcinoma on high-resolution CT
scanning. Long Cancer 2001:33:17-25. Used with permission.
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Surgery for Bac and Very Early AC

RELATIONSHIP OF TUMOR SIZE TO TUMOR
STAGE: SURGICAL IMPLICATIONS

In NSCLC, the size of the primary tumor is known to
correlate with the likelihood of lymph node metastases and,
therefore, to influence consideration of sublobar resection.
The frequency of nodal disease in very early NSCLC has
been studied extensively.2® 32 Although lymph node involve- -
ment is relatively uncommon in small AC, approximately
10% of tumors that are 1 cm or smaller and 20% of tumors
that are |1 to 2 cm in size have nodal metastases (Tables 4 and
S). Relative to AC, squamous cell carcinomas less than 2 cm
in size seem to be associated with a lower risk of nodal
disease.”® These findings complicate the selection of patients
for limited pulmonary resection because we do not fully
understand which patients with very early lung AC may have
disecase in the intralobar jymphatics or regional nodes. A
better understanding of the molecular features in early AC
and their refationship to clinical outcome is necded to allow
accurate decisions about the use of sublobar resection.

LOBECTOMY VERSUS SUBLOBAR RESECTION:

CURRENT KNOWLEDGE AND INVESTIGATIONS

A prospective randomized multicenter trial reported by
the LCSG in 1995 established lobectomy as the standard
approach to resection for TINO NSCLC (LCSG trial 821).
Sublobar resection, either wedge resection or segmentec-
tomy, for carefully selected paticnts who had thorough intra-
operative evaluation of the extent of the primary tumor and of
the N1 and N2 tymph nodes, was associated with a tripling of
the local recuitence rate and a 30% increase in the overall
death rate. Within the T1 stage category, tumor size did not
seem to influence the risk of recurrence, but the numbers of
patients who had tumors less than 2 cm in size were smali.3?
The increasing incidence of very early NSCLC scen in
thoracic surgical practice, primarily via CT screening for lung
cancer,' has reopened the debate about the use of sublobar
resection. This debate is especially relevant to BAC and to
some AC of mixed subtype because of their indolent clinical
behavior and known propensity for multifocality. Patients
with these AC histologic subtypes often have synchronous or
metachronous primary tumors that are best managed by
resection. Preservation of lung function through the proper

TABLE 4. Prevalence of Nodal Disease in Solid Nodules
<2 ¢cm in Size

n % Positive Nodes % N2

Naruke (1993)% T 287 40 50
Asamura (1996 174 20 60
Konaka (1998)2 171 17.5 466
Takizawa (1998)2 157 17 NS
Sugi (1998)° 115 19 66
Wu (2001 136 22 NS
Okada (2003)> 265 18 35
Nonaka (2003)% 46 28 ' 70
Average 23

NS. not skated.
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TABLE 5. Prevalence of Nodal Disease in Solid Nodules
1 cm or Less in Size

Patients with Positive

n Nodes (%)
Naruke (1993)2 20 $(16)
Oda (1998)% 2 0(0)
Konaka (1998)s 19 0(0)
Ohta (2001)> {1 4 (4)
Miller (2002)32 100 7(D
Average 9

use of limited resection can be a critical aspect of achicving
protonged survival and maintaining patients’ functional ca-
pacity.3® 3¢ Several retrospective studies and prospective
clinical trials suggest that the sublobar resection may be an
appropriate operation for very early AC.11.1337 4¢ The param-
eters that currently seem to allow proper selection of patients
for limited resection include tumor size (less than 2 cm and
especially 1 cm or less) in combination with tumor histology
{BAC or AC, mixed subtype with 50% or greater BAC
component or AC, Noguchi types A or B), peripheral tumor
location, and absence of N1 or N2 discase based on thorough
intraoperative staging. The presence of GGO or of part solid,
part nonsolid appearance on CT reflects these tumor charac-
teristics. In ways that are not yet fully understood (aside from
the presence of EGFR mutations in some tumors), these
clinical and pathologic features represent tumors that most
likely have an indolent biological behavior. The adeguacy of
wedge resection versus anatomical resection via segmentec-
tomy remains undefined, although segmentectomy has been
favored in Japancse studies because it provides an optimal
deep margin of resection and removes the local lymphatic bed
associated with the primary tuimor.? _

Japanese investigators have sought to confirm these
sclection criteria for sublobar resection through prospective
multicenter clinical trials. JCOG trial 0201 (Figure 1), re-
ported at the 2006 meecting of the American Socicty of
Clinical Oncology (ASCO), enrolled patients with clinical

JCOG 0201: Standardization of “peripheral
early stage lung cancer” diagnosed by HRCT

C-stage 1A adenocarcinoma in the lung

*Cases on suspicion of adenocarcinoma
¥

Evaluation of the primary site based on the HRCT (thin section);

Measurement for the length of GGO and consolidation,

Calculation of the consofidation (GGO) ratio

} - -
— my + Pathological evatuation:
:'y(;ﬁ:ﬁtﬁoge Histologic type,
dissection Lymph node metastasis
Vascular involvement
Lymphatic permeation

i
INon-adenocarcinoma] ]Invasivecancerl ]Non-invasive cancerf

FIGURE 1. Schema for JCOG 0201 trial.
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stage [A ACS' The primary endpoint was to determine the
specificity of high-resolution CT (HRCT) in diagnosing non-
invasive AC, using the final pathologic findings as the refer-
ence standard. A pathological noninvasive AC was defined as
a tumor with no lymph node metastases or lymphatic or
vascular invasion. Preoperative evaluation included HRCT to
assess the presence of GGO and to calculate the ratio of GGO
1o solid component of the tumor. Patients then underwent
lobectomy and mediastinal lymph node dissection. Final
pathological findings were compared with the HRCT features
to determine whether the CT could be used to select patients
appropriately for sublobar resection. Of the 811 patients
enrolled, 545 eligible patients had undergone lobectomy and
central data review at the time of the ASCO presentation.
Comparison of the CT with the pathological findings showed

that HRCT bad a specificity of 98.3% but a sensitivity of only

24.7% for the diagnosis of noninvasive AC.

The results of JCOG 0201 have been utilized to develop
two new prospective trials. Patients found to have AC 2em or
fess n size that are predominantly GGO by HRCT (solid
component less than 25% of entire tumor) will be entered on
a single arm Phase ] trial testing the use of wedge resection
for these highly curable indolent tumors. Patients found to
have AC 2cm or less in size that have a larger solid compo-
nent on HRCT (more than 25% but less than 100% of the
entire tumor) will be eligible for a prospective randomized
comparing lobectomy to limited resection (Figure 2). These
trials might also help define which wmors do not require
lymph node dissection or sampling, although this is not a
planned study endpoint. At the current time lymph node
sampling or systematic nodal dissection (SND) remains a key
part of accurate tumor staging.*?

In Northh America, the Cancer and Leukemia Group B
(CALGB), in collaboration with the American College of
Surgeons Oncology Group (ACOSOG), is planning a pro-
spective randomized trial comparing lobectomy versus lim-
ited resection (wedge or segmentectomy) for patients with
AC 2 cm or less in size. This trial does not incorporate the
nuanced radiological and histologic selection criteria used in
Japanese studies, depending instead on simple size criteria

L Phase III trial ; JCOGPCG02___ |

| Evaluation by High-resolution CT Scan |

NSCLC or Suspicious lesion based on Chest CT or Xray
2 cm or less in size, tolerable for standard procedure, <76 y.0.

¥
Preoperative
Preop or reglsteation Stratified factors;
1 Gender, Institute,
Intraop Dx of Adeno, vs Non-adeno.
NSCLC With 660 vs. without 66O

Intraoperative
Randomization

v

O —— S
[Lovectomy] T o

FIGURE 2. Schema for JCOGPC 602 trial.

N

Sublobar resection
(Segmentectomy)
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and the basic diagnosis of AC. Designed to reproduce the
LCSG 821 wrial, but with a focus on smaller umors, the
CALGB trial uses intraoperative assessment of tumor size,
rumor location, and nodal involvement, followed by random-
ization to lobectomy or limited resection. Because of the
large numbers of patients and long follow-up time required to
identify a survival difference between these two resectional
approaches, results from this trial will probably not be avail-
able for about 8 years.

MANAGEMENT OF THE PNEUMONIC FORM
OF BAC: RESECTION, SYSTEMIC THERAPY, OR
TRANSPLANTATION?

Most BAC or AC, mixed subtype present as either a
single nodule or as multiple lung nodules (synchronous or
metachronous) that behave in an indolent manner and are best
managed surgically.3+3643 The least common variant of this
BAC-AC disease spectrum is generally termed the preumo-
nic form because it presents as a progressive lobar consoli-
dation with mucinous AC filling the alveolar spaces. Resec-
tion does not scem to alter the very poor prognosis of this
disease, which inevitably progresses to consolidation of both
lungs and death from respiratory failure.34#3 Systemic ther-
apy has also been relatively ineffective in this disease. Thus,
most surgeons ate reluctant to consider pulmonary resection for
this biologically aggressive form of AC. Lung transplautation
has been suggested as a potential treatment option. First reported
by Zom et al., lung transplantation in nine patients (single lung
in two and bilateral transplants in seven patients) was associated
with a poor outcome.*+*3 Only two patients survived long term,
whereas the other patients experienced cancer recurrence in the
transplanted lungs. More recently, the Toronto group reported
their experience with transplantation in 29 patients.*¢ Five-year
survival was 51%, and recurrence developed in 13 of the
transplanted lungs. Although transplantation was performed
for advanced muitifocal BAC, it is not entirely clear how
many of these patients truly had the pneumonic form of
mucinous AC. Thus, lung transplantation potentially remains
an option for selected patients, but it is associated with a
significant risk of recurrent disease and requires further study.

SUMMARY

Lobectomy and lymph node sampling or systematic
nodal dissection remain the standard surgical treatment for
patients with early stage NSCLC. However, limited resection
may be an appropriate option for patients with very early AC
and BAC based on tumor size, location, and relative propor-
tion of BAC to AC. Very small BAC are probably appropri-
ately treated by limited resection. Accurate criteria for select-
ing patients for limited pulmonary resection await the results
of ongoing clinical trials and an improved understanding of
NSCLC biology in relationship to clinical outcome.
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ronchioloalveolar carcinoma (BAC) may be distinguished

from other adenocarcinomas of the lung by unique his-
tology, radiology, molecular biology, and clinical course. It is
thought that the course of patients with BAC is more indolent
than in persons with other non-small-cell lung cancer
(NSCLC) histologies. Althougl “pure” BAC is defined ex-
plicitly by the World Health Organization (WHO),! there are
many more patients whose adenogarcinomas have features of
BAC, making the histologic classification of such tumors
uncertain.2 Several clinical trials have been performed spe-
cifically in patients with BAC, based on the notion that these
tumors may be somewhat less sensitive to standard chemo-
therapy and that the biology of BAC differs from that of other
adenocarcinomas.

MATERIALS AND METHODS

This conference group reviewed results of patients with
BAC included in trials studying patients with NSCLC in
general and five studies designed specifically for persons with
BAC, testing paclitaxel, gefitinib, and erlotinib. Local treat-
ment approaches are also outlined here, including inhala-
tional therapy with investigational anticancer agents. The
conference group made recommendations for clinical trial
design and further research in BAC.

RESULTS

Results in Patients with BAC Inciuded in ECOG
Trial 1594 in Patients with Advanced NSCLC
The Eastern Cooperative Oncology Group (ECOG)
studied four platinum-based regimens as initial therapy for
patients with NSCLC.3 This study included 1163 patients, 17
of whom were classified as having BAC by the investigator.
The response rate in patients with BAC was 6% compared
with 20% for patients with other types of NSCLC. Median
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survival for persons with BAC was 12 months compared with
8 months overall.

Trials Conducted Specifically in Patients with
BAC

Paclitaxel by 96-hour Infusion for Patients with
BAC (SWOG9714)

The Southwest Oncology Group (SWOG) conducted
the first prospective trial for patients with BAC.# Patients in
this trial had ECOG performance status 0 to 2 and stage
HIB/TV BAC as determined by the treating institution. All 58
patients received paclitaxel 35 mg/m?/day continuously in-
fused for 96 hours every 21 days. The partial response rate
was 14%. Median overall survival was 12 months, and the
3-year survival rate was 13%. Because of a high treatment-
related death rate (9%, 5/58), this regimen was not pursued.
However, this trial demonstrated the feasibility of conducting
prospective trials in patients with BAC in 2 cooperative group
setting and established benchmarks for future studies.

Paclitaxel by 3-hour Infusion for Patients with
BAC (EORTC 08956)

The BEuropean Organization for Research and Treat-
ment of Cancer Lung Cancer Group studied a 3-hour pacli-
taxel infusion in patients with stage IIIB/IV BAC.5 Nineteen
patients received paclitaxel 200 mg/m® every 21 days. Two
partial responses were confirmed (response rate of 11% (95%
Cl, 1 to 35%). The median survival was 9 months, and the
1-year survival rate was 35% {95% CI, 14 to 56%). The study
was terminated because of a low response rate.

Gefitinib (Iressa) for Patients with BAC
(SWOG 0126)

SWOG S0126 evaluated 500 mg of gefitinib per day.®
The study was undertaken based on the detection of epider-
mal growth factor receptor (EGFR) protein in BAC tumors
collected from S9714, the activity seen in patients with
NSCLC in phase 1 trials of gefitinib, and reports of rapid and
durable responses in patients with BAC.”® This study en-
rolled 55 patients with eligibility identical to the preceding
S9714 trial along with 35 previously treated patients. All had
performance status of 0 to 2 and stage IIIB/IV BAC as
determined by the treating institution. Approximately one
third of patients had a dose reduction to 250 mg based on
toxicities, and 11% discontinued therapy. Three patients de-
veloped increasing pulmonary infiltrates and hypoxemia re-
quiring treatment with steroids, antibiotics, and supplemental
oxygen after discontinuing gefitinib. Each of these patients
died of what was possibly treatment-related interstitial lung
disease, although disease progression, infection, or other
causes may have contributed. Among patients with measur-
able disease, gefitinib response rates (RECIST) were 19 and
9% for chemo-naive and chemo-pretreated patients, respec-
tively. Complete responses were seen. The median survival of
untreated patients was 12 months, similar to that in SWOG
9714. Several patients had progression-free survival of more
than a year, something not observed with paclitaxel. The
survival at 2 and 3 years was 38 and 23%, an improvement on
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the 29 and 13% seen in S9714. Patients with nonmucinous
BAC had superior survival on gefitinib compared with those
with the same histologic features treated with paclitaxel on
protocol 89714 discussed above.? Increased EGFR gene copy
number detected by fluorescence in situ hybridization was
associated with improved survival.!® Correlations of clinical
outcomes with EGFR protein expression measured by immu-
nohistochemistry and EGFR mutations are ongoing.

Erlotinib (Tarceva) for Patients with BAC

During the early testing of erlotinib, dramatic responses
were observed in patients with BAC. To follow up on this
lead, four centers undertook a phase II trial of erlotinib 150
mg daily in patients with BAC—both “pure BAC” as defined
by the WHO and adenocarcinoma with BAC features.!' A
total of 159 patients with stage 1IIB or IV inoperable NSCLC
had centra} review of biopsy specimens. BAC was identified
in 66% of submitted specimens. Like the SWOG studies,
pathological eligibility was determined by the reading from
the pathology department where the patient was treated, not
by central review. One hundred one patients were treated;
67% of the patients were women, and 22% had previously .
received chemotherapy. Central pathology review showed
that 12% were “purec BAC” and that 88% had adenocarci-
noma with BAC features. Twenty-five percent of the patients
had never been smokers. A final report is planned for the first
half of 2006. '

Erlotinib treatment led to partial responses (RECIST
criteria) in 20 of the 84 patients evaluated at the time of the
report (24%; 95% Cl, 16 to 34%). The partial response rate
was 40% in never smokers and 19% in current or former
smokers. The 1-year survival rate rfor all patients was 58%;
the median survival rate has not yet been determined. There
was one case of interstitial lung disease resulting in treat-
ment-related death. EGFR exons 18 to 24 have been se-
quenced in 19 tumor specimens to date. Among nine patients
with partial responses, six had EGFR mutations, two with
deletions in exon 19, and four had substitution mutations in
exon 21 (L858R).12 None of the 10 patients who did not have
partial responses had a mutation in EGFR exons 18 to 24. The
trial closed to accrual in April 2005. Studies of EGFR protein
expression, EGFR copy number, sequencing of EGFR exons
19 and 21, and sequencing of KRAS exon 2 will be obtained
from all patients with tumor tissue available. A final report is
planned for the first half of 2006.

Trial of gefitinib for patients with Pneumonic-Type
Adenocarcinoma

This prospective French Thoracic Oncology Intergroup
30-center phase II study (IFCT 04-01) opened in May 2004 to
evaluate gefitinib 250 mg daily as a first-line therapy for
patients with nonresectable, pathologically proven, pneumo-
nic-type adenocarcinoma as defined by Wislez et al.’> This
group includes adenocarcinomas with both mixed-invasive
and BAC-predominant subtypes. Interim results were re-
ported at the International Association for the Study of Lung
Cancer meeting in Barcelona, Spain in July 2005.4 Objective
responses were documented in four of 24 patients reported
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(17% observed rate, 95% Cl, 5 to 37%). Tissue will be
analyzed for expression of EGFR, HER2, P-AKT, and
MAPK as well as mutations in KRAS codon 12 and EGFR
exons 18 to 21. A final report on 90 patients is planned for the
first half of 2006.

Other Strategies

Adenovirus P53 Administered by
Bronchioloalveolar Lavage in Patients with BAC
Because BAC is characterized by thin sheets of tumor
cells growing along the airways, agents delivered by inhala-
tion should have direct access to the tumor. A phase I study
of p53 gene transfer using an adenovirus vector (Ad-p53;
RPR/INGN 201) delivered via bronchioloalveolar lavage
(BAL) to involved lobes of the lung was conducted at the
University of Wisconsin and Vanderbilt University,!s Treat-
ments consisted of two BAL at the same dose level given 2
weeks apart to a single involved lobe. Additional treatinent to
all involved lobes was allowed if initial treatments were
tolerated. The initial dose was 2 X 10° viral particles per
dose, escalated in 10-fold increments. Among 14 patients
re%istered, grade 4 pulmonary toxicity was noted at the 2 X
10” dose level. Two additional patients at this level did not
suffer a dose-limiting toxicity. After the completion of two
cycles, pathologic response was noted on rebiopsy in two
patients, four of nine patients showed improved diffusing
capacity, and four of 11 had symptomatic improvement.

Autologous Antitumor Vaccine GVAX (CG8123)

GVAX (CG8123) (Cell Genesys, Inc.) is a GM-CSF
gene-modified autologous tumor cell vaccine that has shown
antitumor activity in patients with NSCLC and, specifically,
BAC.1617 Despite these reports, no trials of this construct are
planned for patients with BAC.

Inhalational Therapy: Interferon-a, Doxorubicin,
Cisplatin, and Indomethacin

A number of phase 11 trials and case reports of inhaled
therapy have been described, with endpoints of tumor control
and palliation of bronchorthea. Ten patients with locally
advanced BAC were treated with interferon-alpha as an
inhaled aeroso! with initial doses from 1 to 10 million units
three times weekly and escalated to 20 million units daily.!s
No symptomatic or radiographic responses were seen. Aero-
solized doxorubicin has been administered to patients with
primary and secondary pulmonary malignancies, including
six with NSCLC and at least one with BAC. Efficacy data
have not yet been reported.!?

Bronchorrhea: A Defining Symptom of BAC
Bronchorthea, defined as the production of sputum of
>100 ml/day, is a defining symptom of BAC. Seen in about
5% of patients, bronchorthea causes substantia) discomfort.
Successful treatment of BAC eliminates this condition. A
variety of treatments directed at this symptom have been
studied, including inhaled indomethacin,2-2! oral and inhaled
corticosteroids,?? and macrolide antibiotics.23-24 Gefitinib in-
hibits mucin production®s and decreases bronchorrhea.26-29
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Response Assessment in BAC Trials

Because of the diffuse nature of the pulmonary lesions
often characteristic of BAC, some investigators have sug-
gested that standard methods for response assessment may be
inadequate for phase II trials conducted specifically in pa-
tients with BAC. Despite these concemns, the current standard
of care includes patients with BAC in trials of NSCLC in
general and routinely employs standard bidimensional or
unidimensional response assessment. In addition, all four
multicenter phase II trials completed exclusively in patients
with BAC used standard criteria and reported no difficulties
assessing response by both bidimensionalé5 and unidimen-
sional®=¢ methods of assessment.

DISCUSSION

Consensus Recommendations

* Because BAC represents a subtype of lung adeno-
carcinomas with unique clinical characteristics and
molecular profile, studies specifically designed for
this illness are warranted,

* The diagnosis of “pure” BAC requires a histologic
specimen from the lung.

* A precise histologic classification of all NSCLC is
needed.

* For clinical trials testing systemic therapies for
activity in BAC, a histologic specimen and confir-
mation by central pathologic review are manda-
tory.

* For clinical trials testing systemic therapies for
NSCLC in general, although histologic confirma-
tion is favored, the use of either histology or
cytology with a mandated central review is an
acceptable alternative.

* Any feature of BAC in a pathologic specimen
would qualify a patient for BAC-specific treatment
or trials.

* If clinica] features suggest a diagnosis of BAC (e.g.,
bronchorrhea, pneumonic consolidation, multifocal
disease, visually nommal bronchoscopy, etc.), but ini-
tial pathological testing is inconclusive, additional
histological evaluation is warranted.

¢ A detailed cigarette-smoking history should be
determined in all NSCLC patients. The minimum
information necessary would classify people as
current, former (stopped more than 1 year ago), or
never smokers (fewer than 100 lifetime cigarettes).

* There is insufficient evidence to confirm or refute
that the sensitivity of BAC tumors to chemother-
apy is different from that of other types of NSCLC.

» Standard bidimensional (WHO, SWOG) or unidi-
mensional (RECIST) methods of response assess-
ment can be used in phase I trials conducted in
persons with BAC.
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Three Cases of the Nodular Pulmonary Amyloidosis with
A long-term Observation
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Abstract

Long-term observation with chest radiograph and computed tomography (CT) scan was performed for pul-
monary amyloidosis. There are few reports of primary pulmonary amyloidosis with a long-term observation.
We encountered three cases of nodular pulmonary amyloidosis observed by intermittent chest radiograph or
CT for 5 years or more. The patients were a 54-year-old man, and 67- and 68-year old women. For diagno-
sis, transbronchial biopsy and percutaneous lung biopsy were performed. Amyloid nodutes grew slowly and

two cases showed findings of cavity and calcification.

Key words: pulmonary amyloidosis, Long-term observation, Bronchofiberscopy
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Introduction

Amyloidosis is defined as an abnormal protein formed by
amyloid fibrils that are deposited in the extracellular tissue.
Tracheobronchial-pulmonary amyloidosis is cryptogenic and
also confined in the respiratory system. Compared with sys-
temic amyloidosis, localized pulmonary amyloidosis usualty
has a benign course. However, there are few detailed reports
regarding the long-term radiographic change. Here, we pre-
sent three cases of nodular pulmonary amyloidosis that were
observed for at least five years.

Case Reports

Case 1

A 68-year-old woman had an abnormal shadow on chest
radiograph in a screening survey (Fig. 1). She was a non-
smoker and in good health. Her first chest CT scan was per-
formed on February 26, 1999 (Fig. 2a). A single nodule
with a calcification of 25

mm in diameter was observed at

the right middle lobe. Afier that, she did nrot visit the clinic
regularly. She came for an cxamination on September 5,
2003 due to dyspnea on exertion. The chest CT revealed
that the nodule was growing (Fig. 2b} and calcification in-
creased. Amyloid deposition was proven by bronchoscopic
lung biopsy. Amyloid was not found in the liver or rectum
biopsy. The latest CT on March 9, 2005 showed that the
nodule size had increased (Fig. 2c). New nodules were ob-
served on the latest CT film.

Case 2

A G7-year-old woman had a check-up on January 23,
1995 chiefly for shortness of breath. She was a non-smoker.
She had sucgical resection of uterine cancer in 1970, Chest
radiograph showed multiple nodules of the bilateral lung
(Fig. 3a). They were of clear and round form. Bronchoscopy
was incomplete for diagnosis. Perculaneous lung biopsy
(needle biopsy) was performed and the sample demonstrated
AL type amyloid deposition. The echocardiogram was nor-
mal and there was no amyloid in the rectum tissue. All nod-
ules were gradually growing and the numbers had increased.
A small cavity was noted in 1999 and had disappeated in
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Figure 1. Chest radiograph findings of a G8-years-old
woman {Case 1) on the first visit in £999. Single nodular
shadow size of 22 muu of diamcter was noted on the left lower

lobe.

Chest CT scan of Case 1. Twmor size was
25 x 15 mum on Feb. 26, 1999 (2a}, 25 x 20 mm on Sep. §, 2003
(2b) and 25 x 23 on Mar. 9, 2005 (2¢). The size of the nodule
became enlarged from 25 x 15 mn to 25 x23 nmm in six years.

Figure 2a, 2b, 2c.

2001 (Figs. 3b, 3c).
Case 3

In a 54-ycar-old man, an abnormal shadow of chest radio-
graph was noted in a health examination on August 21,
1991 (Figs. 4, 5a). He had previously been in good health.
He worked in the aluminum processing industry for about
20 years. He smoked | pack of cigarettes per day for about
34 years. Percutancous lung biopsy was taken for lesion of
the left lower lobe. However, the diagnosis was condensed
exudate of the left pleural cavity. Needle biopsy was per-
formed again on June 22, (992, because the peripheral tu-
mor in the right upper lobe was enlarged. Amyloid deposi-
tion was proven in this specimen. No amyloid deposition
was observed in the rectum biopsy specimen. Two years
later (July 22, 1994), the nodular shadow in the right lower
lobe had cxpanded (Fig. 5b). Two coin lesions newly ap-
peared in the right lung. Bronchoscopic biopsy was per-

Fignre 3a, 3b, 3c. Chest radiograph of a 57-year-old man
(Case 2) in 1995 (3a), 1999 (3b), and 2001 (3¢c) showed multi-
ple nodular shadows of the right lung. Nodules were gradu-
ally growing and calcification and small cavity were noted in
1999, which disappeared in 2001.

formed for the right S lesion. This sample documented
amyloid deposition. The nodule sizes had increased (Fig. 5c)
and the latest CT (Fig. 5d) showed a cavitary lesion and cal-
cification.

Discussion

Nodular amyloidosis is not associated with systemic dis-
casc and is associated with a benign prognosis reticulonodu-
lar pattern (1) and many cases of pulmonary localized type
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are reported to be the AL type of amyloid proteins (2, 3).
By observing the deposited locus, it can be divided into two
types: localized amyloidosis which deposits only in a spe-
cific organ and systemic type with deposition in every or-
gan. Gillmore and Hawkins (3) classified laryngeal, tra-
cheobronchial. parenchymal nodular. diffuse alveolar septal
and intrathoracic lymphadenopathy in amyloidosis of (he
respiratory system. The present three cases were regarded as
localized parenchymal nodular amyloidosis and long-term
survival was expected. Two of the three cases were asymp-
tomatic and were detected by mass screening. Usually, a pa-

Figure 4. Chest X-ray of 67-years-old woman (Case 3) on

Aug. 21, 1991 revealed multiple bilateral nodules.

Figure 3a, 5b, 3¢, 3d.

tient with pulmonary nodular type amyloidosis has no symp-
tom except for the chest radiograph abnormal shadow and
an carly symptom is dyspnea (4). It is difficult to suppose
that the respiratory symptoms are caused only by peripheral
nodules, we presumed that the patient was affected by
smoking or other complications. However, we could not
prove the affect of smoking and or any complicated disease
in our cases. On the other hand, the trachcobronchial type
can lcad to hemoptysis, bloody phiecgm (5) and the intra-
bronchial polyp can be cauterized by YAG laser (1, 4). Gen-
erally, systemic amyloidosis is a very poor prognosis. Utz et
al (1) reported that the average survival is 16 months after
diagnosis.

There is insufficient daia on pulmonary localized amyloi-
dosis that can take a good course with no treatinent; in one
report, the nodule gradually became enlarged over 14 years,
finally occupying all tung fields (6). Slow continual growth
of more than 20 years on chest radiograph and asympto-
matic cases has been repotted (7). As for the characteristic
of pulmonary localized amyloidosis, Gillmore and Hawkins
(3} claim that nodules arc usually peripheral and subpleural,
occurring in the lower lobes, which might be bilateral and
range in diameter of 0.4-15 cm. In addition, they grow
stowly and frequently had cavities or calcification. These re-
ports did not include chest CT but mainly observation by
chest radiograph. In the present cases, the most enlarged
nodules (Case 3) werc observed from I mm to 25 mun in di-
ameter at 13 years and cavitary lesion appeared after 4 years
(Case 2), and at 13 years (Case 3) after the first visit. In

1994

20604

The changes in the chest CT findings of Case 3 shown in Sa (1991), 5b

(1994) and 5¢ (1996). The tumor shadows were larger and increased. The mass of the left lower
lobe revealed cavity lesions and calcification (arrows) in 2004 (5d).
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case 2, the cavitary lesion disappeared and shrank in 2001.
We supposed that the tumor wall became thinner and was
crushed by pressure. On chest radiograph, the findings are
somewhat limited. Tn casc 3, there was a lesion like a fun-
gus bail. There was a possibility that this change was modi-
fied by fungal infection.

The deposition of amyloid protein in limited areas was
duc to tow pH and ncighboring proliferation of monoclonal
plasma cclls and interaction of glycoaminoglycan (8). Hiro-
shima ct al (9) reported one case in which a significant
amount of asbestos was observed around the pulmonary
amyloid nodule. They suggest that asbestos inhalation is an
etiological factor in amyloidosis.

Bronchoscopic diagnosis was altempted in most cases in
Japanese case repotts from 1985, but the success rate is low.
The common diagnostic means was a surgical technique

such as open lung biopsy or resection. There was a success-
ful report for accurate diagnosis with CT-guided broncho-
scopy for small lesions (10). In addition, there is the ques-
tion of scrious possible bleeding with amyloidosis. Two of 3
patients in the present paper were proved as amyloidosis by
bronchoscopy. Strange et al (11) reported a fatal complica-
tion of pulmonary hemorrhage and arterial air embolism af-
ter transbronchial biopsy. They proposed that biopsy is a po-
tential risk for amyloidosis. In a Mayo Clinic report, 2 of 11
patients lost approximately (00 mL of blood by broncho-
scopic tung biopsy (). Because amyloid deposition exists in
the peri-vascular area with wall thickness or destruction, it
may bleed easier than other neoplastic lesions. We think that
the examination, when amyloidosis is doubtful, should be
cautious. In addition, even if we initially diagnose as amy-
loidosis, carcful follow-up is necessary.
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Transbronchial needle aspiration cytology of subcarinal lymph nodes for the staging procedure in
the diagnosis of lung cancer
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782-785

Objective and background: The aim of this study was to improve the staging of lung cancer with or
without lymphadenopathy on chest CT by using transbronchial aspiration cytology (TBAC).
Methods: TBAC of the subcarinal lymph nodes was performed on 153 consecutive patients with
lung cancer, with or without subcarinal lymphadenopathy on chest CT.

Results: Thirty-four patients had enlargement of the subcarinal lymph nodes (>1 cm). Eighteen of
these had TBAC confirmation of metastases. Another seven patients with no mediastinal involve-
ment on CT were positive for metastases on TBAC. TBAC was the only way to confirm lung cancer in
two patients. Therefore, routinely performed subcarinal TBAC contributed to an improved non-
operative staging of the patients and diagnosis in 16% (25/153) of the patients with lung cancer.
Forty-nine patients with NSCLE had surgical resection of the tumour. Surgical procedure revealed
metastases to the subcarinal lymph nodes in three patients in whom the preoperative TBAC diag-
nosis was normal. No significant complications due to TBAC occurred in any of the patients.
Conclusion: TBAC of the subcarinal lymph nodes is a minimally invasive technique for staging of
lung cancer and can provide useful information for the diagnosis of metastases to the subcarinal
lymph nodes.

Key words: chest computed tomography, lung cancer, staging, subcarinal lymph node, transbron-

chial aspiration cytology.

INTRODUCTION

The efficacy of flexible bronchoscopy used in combi-
nation with transbronchial needle aspiration (TBNA)
has been studied since the early 1980s. TBNA is also
known as Wang needle aspiration, and can be per-
formed safely with little morbidity."* TBNA is most
frequently used for cytological diagnosis not only of
the parenchymal nodules but also of the mediastinal
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lymph nodes. Shure and Fedullo reported that TBNA,
when used to obtain diagnostic and staging informa-
tion for mediastinal and subcarinal lymphadenopa-
thy, showed a lower complication rate than
mediastinoscopic examination.>* TBNA has become
a standard evaluation technique for suspected
metastases involving the mediastinal nodes.
‘ransbronchial aspiration cytology (TBAC) of the
subcarinal nodes was performed routinely so as to
improve the staging procedure in lung cancer, with or
without lymphadenopathy on chest CT. Cytological
proof of metastases in the mediastinal lymph nodes
and more accurate staging by TBAC.® Routinely per-
formed TBAC for subcarinal lymph nodes and
optional TBAC of other swollen mediastinal lymph
nodes can result in a more correct staging and diag-
nosis in 25% of patients with lung cancer® In the
present study, we analyse how TBAC of subcarinal
nodes using flexible bronchoscopy contributes to a

Journal compilation © 2006 Asian Pacific Society of Respirology
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more accurate staging by proving whether N2 disease,
according to International Union Against Cancer
(UICC) staging,® exists or not.

METHODS
Patients

Transbronchial aspiration cytology was performed on
153 consecutive patients with suspected lung cancer
during initial diagnostic bronchofibrescopy over an
18-month period. All patients had histological or
cytological confirmation of lung cancer after flexible
bronchoscopy. Twenty-six patients had small cell lung
cancer (SCLC) and 127 had non-small cell lung cancer
(NSCLQ).

Equipment

The flexible bronchoscope used in the present study
was an Olympus (Tokyo, Japan) 1P10 type. The dis-
posable cytology needle used for TBAC was an Olym-
pus 21-gauge, with a length of 15 mm.

Procedure of bronchoscopic examination

As pre-medication, the patients received a 4% solu-
tion of nebulized lidocaine and the larynx was anaes-
thetized with a 2% solution of lidocaine. They were
also administered an i.m. injection of atropine sul-
phate to reduce bronchial secretion. In all cases, a
flexible bronchoscope was passed through an endot-
racheal tube. Prior to oral intubation, the patients
were sedated with iv. administration of diazepam
and fentanyl citrate. During these procedures,
patients were supplied with oxygen through an
endotracheal tube, and fentanyl citrate was adminis-
tered every 20min. N-allylnoroxymorphone was
given after the procedure was completed.

Transbronchial aspiration cytology was routinely
performed on all patients who were suspected of hav-
ing lung cancer. In order to avoid contamination,
TBAC was performed before endobronchial observa-
tion and peripheral sampling. Triple punctures in
each of the anterior, central and posterior portions of
the carina were done to improve diagnostic accuracy
with real time X-ray guidance. Once inserted, the nee-
dle was moved up and down while syringe suction
was maintained.” Specimens were sprayed onto glass
slides with a 20-mL syringe including air and fixed
with 85% ethyl alcohol. We did not perform subcari-
nal TBAC on patients who had severe chronic pulmo-
nary emphyseimna or enlargement of the left atrium of
the heart, or who were on anticoagulant therapy.

RESULTS

The histological subtypes of the 153 patients enrolled
in the study are listed in Table 1. The number of
patients who had subearinal node enlargement >1 cm

783
Tablel Histology of lung cancer in 153 patients who had
TBAC
SCLC 26
NSCLC 127
Adenocarcinoma 72
Squamous cell carcinoma 33
Large cell carcinoma 11
Others 11

NSCLC, non-small cell lung cancer; SCLC, small cell lung
cancer; TBAC, transbronchial aspiration cytology.

Table2 Number of patients who had enlargement of sub-
carinal nodes (CI-positive) and cytological confirmation of
metastasis by TBAC (TBAC-positive)

CT-positive TBAC-positive

SCLC 9/26 (35%) 10/26 (38%)
NSCLC 257127 (20%) 15/127 (12%}
Total 34/153 (22%) 25/153 (16%)

NSCLC, non-small cell lung cancer; SCLC, small cell lung
cancer; TBAC, transbronchial aspiration cytology.

Table3 Relationship between enlargement of the sub-
carinal nodes and result of TBAC

CT-positive CT-negative

SCLC (n=26)
TBAC-positive 7 3
TBAC-negative 2 14
NSCLC (n=127)
TBAC-positive 11 4
TBAC-negative 14 98
Total (n=153)
TBAC-positive 18 7
TBAC-negative 16 112

CT-negative, patients without enlargement of the sub-
carinal nodes; CT-positive, patients with enlargement of the
subcarinal nodes; NSCLC, non-small cell lung cancer;
SCLC, small cell lung cancer; TBAC, transbronchial aspira-
tion cytology; TBAC-negative, patients who did not have
confirmation of metastasis to the subcarinal nodes by
TBAC; TBAC-positive, patients who had confirmation of
metastasis to the subcarinal nodes by TBAC.

in shoxt axis diameter on CT (CT-positive) and who
had cytological confirmation of metastases by TBAC
{TBAC-paositive) was 34 (nine SCLC and 25 NSCLC)
and 25 (10 SCLC and 15 NSCLC), respectively
(Table 2).

The relationship between the size of the subcarinal
nodes and result of TBAC is shown in Table 3. Out of
34 CT-positive patients, 18 had confirmed metastases
by TBAC. Patients with SCLC had increased TBAG-
detection of metastases when they had enlargement

® 2006 The Authors
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Table4 Relationship between the site of primary tumour and CT findings or results of TBAC (n=153)

Primary site No. patients CT-positive CT-negative TBAC-positive TBAC-negative
LUL 42 9 33 5 37
LLL 17 7 10 4 13
LMB 4 1 3 2 2
RUL 34 8 26 3 31
RML 11 3 8 3 8
RLL 35 3 32 4 31
RMB 1 1 0 1 0
Intermedius 2 3 2 3
Unknown 4 0 4 1 1]
Total 153 34 119 25 128

LLL, left lower lobe; LMB, left main bronchus; LUL, left upper lobe; RLL, right lower lobe; RMB, right main bronchus; RML,
right middle lobe; RUL, right upper lobe; TBAC, transbronchial aspiration cytology.

of the nodes (7/9) than ones with NSCLC (11/25). Out
of 119 patients without enlargement of the subcarinal
nodes (CT-negative}, TBAC did not reveal metastases
(TBLB-negative) in 112, but seven patients had con-
firmed metastases by TBAC. The lymphoid cells of
TBAC samples were obtained in 112 (79%) of 153
cases.

Forty-nine patients with NSCLC had surgical resec-
tion of the tumour. There were no resected cases who
were TBAC-positive. In our hospital, pathologically
confirmed N2 disease was considered inoperable
even though there was no enlargement of mediastinal
lymph node on chest CT scan. Furthermore, during
the study period, no clinical trials such as neoadju-
vant chemotherapy followed by surgery or surgery
after adjuvant chemotherapy were available. for
pathological confirmed N2 disease in our hospital.
Therefore, seven patients with pathologically con-
firmed N2 were treated with radiotherapy with/with-
out chemotherapy. The surgical procedure revealed
metastases to the subcarinal nodes in three patients,
although preoperative TBAC diagnosis did not show
any metastases. All three p-N2 patients who had neg-
ative TBAC showed an absence of subcarinal lymph
nodes swelling on preoperative chest CT scan. The
other 46 patients who had negative subcarinal nodes
biopsy by TBAC showed no metastases in resected
specimens. The accuracy of TBAC for diagnosing
metastases was 94% in the 49 patients. The relation-
ship of the site of primary tumour and CT findings or
results of TBAC is listed in Table 4. No exact correla-
tion was observed between the site of primary
tumour and the results of TBAC. Summary of the
patients in which subcarinal TBAC contributed to the
staging or diagnosis are as follows. Radiological N2
was positively confirmed by subcarinal TBAC in 18
patients. N2 was confirmed by subcarinal TBAC in the
absence of subcarinal lymph nodes swelling in seven
patients. Subcarinal TBAC was the only way to con-
firm lung cancer in two patients. Therefore, routinely
performed subcarinal TBAC contributed to more cor-
rect staging and diagnosis in 16% of the patients with
lung cancer. No severe complications occurred in any
of the cases who received routinely performed sub-
carinal TBAC.

© 2006 The Authors

DISCUSSION

Accurate diagnosis of metastases to the mediastinal
lymph nodes influences the treatment plan and prog-
nosis of patients with lung cancer.? As approximately
30-40% of patients with lung cancer already have
mediastinal metastases at the time of initial diagno-
sis,” and histological or cytological evaluation of
metastases to the mediastinal nodes is essential.

Generally, diagnosis of metastases to the mediasti-
nal lymph nodes is based upon imaging and histolog-
ical information. Commonly used imaging
equipment includes positron emission tomography
(PET), magnetic resonance imaging and CT. In most
clinical settings, contrast-enhanced CT is the investi-
gation of choice, and the size of lymph nodes provides
a standard for the diagnosis of metastases by CT’
However, micrometastases could be present in lymph
nodes without node enlargement and equally
enlarged nodes may be duc entirely to inflamma-
tion.'” The relationship between size of lymph nodes
and presence of malignancy is highly variable. The
diagnosis of mediastinal lymph node metastases by
CT is based solely on size with the cut-off value being
>1.0 cm on the short axis diameter. Mediastinoscopy,
video-assisted thoracoscopic surgery and TBAC are
used as invasive diagnostic procedures for the sam-
pling of lymph node cells, but TBAC can be performed
with relatively simple anaesthesia in a bronchoscopic
examination.

Our study showed that TBAC confirmed metastases
in 42% of cases with enlargement of the subcarinal
nodes. This detection rate was lower than in previous
reports, although a high detection (7/9) rate was
achieved in patients with SCLC, consistent with pre-
vious reports.”® One of the possible reasons for this
low rate was that TBAC was performed only on sub-
carinal nodes, while TBAC was performed at muitiple
sites in other reports.”® Accuracy of TBAC could not be
assessed in the present study because metastases was
not finally diagnosed in the TBAC-negative cases, and
this is one of the study’s limitations. Another limita-
tion is that TBAC is a blind technique with guidance
limited to a few endobronchial landmarks and mental
reconstruction of the CT scan. We operated on 49

Journal compilation © 2006 Asian Pacific Society of Respirology
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patients with NSCLC and subcarinal metastases was
found in three patients by postoperative pathological
assessment. The accuracy of TBAC was 94% in the
operated patients, which showed the limit of TBAC in
establishing a diagnosis. It is possible that the TBAC
needle used in this study may not collect enough cells
for assessment and would suggest our method might
be less useful for identifying micrometastases of
lymph nodes. Furthermore, lymphoid cells were
obtained in only 112 (79%) of 153 cases. In other
words, TBAC could not adequately sample the target
lymph nodes in 21% of patients.

In operable cases, right upper lobe tumours might
be more likely to spread to the paratracheal region
than to the subcarinal region. However, as shown in
Table 4, no exact correlation was observed between
the site of primary tumour and the TBAC results. This
may be due to the fact that more patients with
advanced stage tumour were included and only 49 of
153 patients had surgery in our study.

Recent studies for the diagnosis of lung cancer have
shown that the highest detection rate of metastases to
lymph nodes is achieved by PET,' but the role of PET
in the treatment plan remains controversial. Medias-
tinoscopy is usually the best choice for proof of
metastases to mediastinal nodes, but it is unable to
assess all lymph nodes. TBAC should be performed in
combination with other diagnostic procedures. In
order to improve the diagnosis by TBAC, TBAC under
the guide of CT or endoscopic ultrasound has been
developed,” although these procedures are still
experimental. Metastases to the subcarinal nodes was

demonstrated following TBAC in some patients with-.

out nodal enlargement. Few studies have been under-
taken to assess the presence of metastases in
mediastinal lymph nodes that are not enlarged, and
TBAC may have diagnostic value in these cases. The
potential contribution of the present study is to ask
what a blind TBAC in normal sized nodes adds to pre-
operative staging. Of 119 patients with normal sized
nodes there were seven with positive cytology on
TBAC. Conversely there were three patients, which
were not detected preoperatively in 49 operable
patients. Based on the results of the present study, it
might be difficult to recommend routine TBAC preop-
eratively. It was anticipated that analysis of the site of
primary tumour might suggest which patients a clini-
cian should have a blind TBAC but the data were not
discriminatory as shown in Table 4.

Positron emission tomography is more accurate
than CT for detecting mediastinal metastases. How-
ever, it should be noted that even PET scan frequently
shows false-positive and false-negative in mediastinal
staging in the range of 11-16%." Because the detec-
tion rate of TBAC using our method was not very high,
mediastinoscopy should still be considered the gold
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standard to confirm N2 disease. Toloza et al. reported
a meta-analysis of invasive staging consisting of TBAC
(TBNA}, transtracheal needle aspiration, endoscopic
ultrasound-guided needle aspiration and mediasti-
noscopy. They reported that TBAC has the worst sen-
sitivity and negative predictive value among the
invasive procedures.’” However, considering that
TBAC is an easy additional procedure during routine
bronchofibreoscopy, the diagnostic yields of TBAC are
comparable with other procedures. Furthermore,
patients may avoid mediastinoscopy if TBAC is posi-
tive, therefore this is useful even if the yield is lower
than mediastinoscopy-

Transbronchial aspiration cytology of the subcari-
nal nodes is a minimally invasive technique for stag-
ing lung cancer. It can provide useful information for
diagnosis of metastases to subcarinal nodes.

REFERENCES
1 Wang KP, Brouser R, Haponik EF etal Flexible trans-
bronchial needle aspiration for staging of bronchogenic
carcinoma. Chest 1983; 84: 571-6.
Buriski G, Calverley PM, Douglous NJ et al. Bronchial
needle aspiration in the diagnosis of bronchial carci-
noma. Thorax 1982; 36: 508-11.
Shure D, Fedllo PE. Transbronchial needle aspiration in
the diagnosis of submucosal and peribronchial bron-
chogenic carcinoma. Chest 1985; 88: 49-51.
Shure D, Fedllo PF. The role of transcarinal needle aspi-
ration in the staging of bronchogenic carcinoma. Chest
1984; 86: 693-6.
Nagatomo A, Okamoto H, Kunikane H etal Role of
TBAC (transbronchial needle aspiration cytology) in the
diagnosis of metastases to subcarinal lymph nodes. J.
Jpn. Soc. Resp. Endosc. 1996; 18: 837-41 (in Japanese).
Mountain CF. Revision in the international system for
staging lung cancer. Chest 1997; 111: 1710-17.
Dasgupta A, Mehta AC. Transbronchial needle aspira-
tion. An underused diagnostic technique. Clin. Chest
Med. 1999; 20: 39-51.
Detterbeck FC, DeCamp MM Jr, Kohman LJ, Silvestri
GA. American College of Chest Physicians. Lung cancer.
Invasive staging: the guidelines. Chest 2003; 123
(Suppl. 1): 1675-175S.
Toloza EM, Harpole L, Detterbeck F, McCrory DC. Inva-
sive staging of non-small cell lung cancer: a review of the
current evidence. Chest 2003; 123 (Supp!. 1): 1575-166S.
Kramer H, Groen H]J. Current concepts in the mediasti-
nal lymph node staging of non-small cell lung cancer.
Ann. Surg. 2003; 238: 180-8.
Toloza EM, Harpole L, McCrory DC, Noninvasive staging
of non-small cell lung cancer: a review of the current evi-
dence. Chest 2003; 123 (Supp!. 1): 1375-1468S.

6

7

10

11

© 2006 The Authors

Journal compilation © 2006 Asian Pacific Society of Respirology

773



= The"20th Lung Cancer Workshop wses
BRETIEIMNRPARECHTZFOL > - F—+H
EGFR [BEZE : BERSRREE L OAEE

KIHB—ER

BE —— YIBRFRERPTILAT I/ FNEA AT 13 5 Bk 09360 3L 500k & MBS RUAHR G TH L T LAz v &
YHRAERSTVDAS, BIEPES LOLBICH % strategy DL EE# X b 5. Epidermal growth factor recep-
tor (EGFR) %8 & 3 5530 FRIEINEE, 77 4 F= 7 3ETIHRMIBMATA, RCIRDTA, SRy, ik Wi
ARECCBBOHRERTIEAMONTE Y, ERFETHRHBEREOARPHRIBE SN TS, Japan
Clinical Oncology Group (JCOG) Tik¥ 74 Fo7HAOBH PRI T A HEBCEREOE NI AR T 2FHICE
E, YVATIF U+ ¥ VI E L BUERERIZA Uy LGS IEREE RO 2 B 8 (JCOG0402MF)
TR CH D, BRTEBEINA INTACT, ISEL, S0023 OB MRRTY 741 F - TOESBEIREN
ol F74F=TRBLDETHFOI Y - ¥ —¥ EGFR HMER OB AL BAITETIRNAIY A O ETEE,
FEMESELLOOBRIHFTE S strategy THAHZ L XED Y Id%Vv. (. 2006:46:261-265)

FS R — BRTSITHRAMRI DA, {EERSTRESE, EGFREEE, r7457=7

‘Epidermal Growth Factor Receptor (EGFR) Tyrosine Kinase
Inhibitor Combined with Chemoradiotherapy for the Treatment of
Unresectable Locally Advanced Non-small Cell Lung Cancer

Yuichiro Ohe!

ABSTRACT —— Chemoradiotherapy is considered to be a standard treatment for unresectable locally advanced non-
small cell lung cancer, but new strategies are essential to improve the treatment outcome. Gefitinib, an epidermal
growth factor receptor tyrosine kinase inhibitor is a promising target-based agent for non-small cell lung cancer, espe-
cially in, non-smoking oriental female case of adenocarcinoma. Strong preclinical evidence indicates that the effects of
epidermal growth factor receptor inhibition are additive to or synergistic with radictherapy. The Japan Clinical Oncol-
ogy Group has started a safety and efficacy trial of induction chemotherapy with cisplatin and vinorelbine followed by
gefilinib and concurrent thoracic radiotherapy for unresectable locally advanced non-small cell lung cancer (JCOG
0402-MF). 80023 is a large, phase III, randomized trial comparing concurrent chemoradiotherapy and consolidation
docetaxel with or without maintenance therapy with gefitinib. Unfortunately, S0023 was closed based on the interim
analysis, which showed that the continuation of S0023 would not have shown a survival benefit for gefitinib. These re-
sults may indicate that the maintenance use of gefitinib after induction chemoradiotherapy does not improve the sur-
vival of patients with locally advanced non-small cell lung cancer. However, the incorporation of epidermal growth fac-
tor receptor tyrosine kinase inhibitors in chemoradiotherapy is still an attractive strategy for locally advanced non-
small cell lung cancer. (JJLC. 2006:46:261-265)
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Figure 1. Survival of patients with locally advanced
NSCLC treated with chemoradiotherapy in JCOG studies
(n=240).

SFr+EJ LA YL FERBHE RIS 1K
BRCIIELEESI DEBIVBEINT V5.8
Southwest Oncology Group (SWOG) TERI Wz A
ToF v+ 2 bRY K RS R HE o
WELLTV ey ¥ B0l L 2R (S9501) .
MST 26 B, 5 FHETEE 29% 0 BIF R B Sk
ZEERZ), VRTIFVHE) LIV Y L EFEEK
SRR N2y 2 NI L B BEOMEL LT S
pilot study FEHERE S LAz, 2 Z o BB 3EE T RESE
B 93 BINEERE N, FEhs 82%, MST 328 3 & AffFhe
BRPBHOoNAbON3I T—RD P ¥ R L I5E%KT
DL 3488 (37%) DAT, MHBICIIREL My FE
LNORERIThN TV ldh ol U F iz, 4 FloEERE
WEBDTEY, YATFSF U+ LNE Y LEKR
IR RRIGHEIA D Fb & F LI X B SO Mg % bt
I CHRIET2OEHEL T I LrL, X
FFr+ ) VY L EERRIRSR SR b AET
W% LT Tw i LI A D 1 DL Rbh b,

FO %+~ EGFR BEE & KHEAEOHA

Epidermal growth factor receptor (EGFR) ®F a3 >
FF—YHEHETHD I 7 4+ F=7(4 L v¥, ZD1839)
i, BEiEWSE/ MG ATA R & LAIS TT SRR TR
RKAISHF LT 275% OREBHRESN TS, £
2z, ARENCH L CIERIey 2 BEHSREANE I & BEE AT
AHIE LB 2 L RO TRVEIREFRIBME 2 R4 2 &4
HohtTna.

A KBRE % B v 72 JEEE Tk EGFR O 8881 & gt
MIEZEDEHIM T B S EDRE SN TR, 4, i
vivo DEERTCIZEGFRF U Y Y ¥ 5 —- P HEETH L
7 4FT, N OF =T R R ORI R ASR S
ENTnD 12 Fi, BEFMMPACKT L TIE, EGFR I
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