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IN RECENT YEARS the advent of monoclonal anti- 
body technology has greatly facilitated our ability 
to diagnose detect and treat a variety of human 
malignancies, including lung cancer. Over the past 
decade in cxccss of 60 monoclonal antibodies gcn- 
crated against lung cancer-associated antibodies 
have been charactcrizcd and cvaluatcd for their 
reactivity with both ccl1 lines and fresh biopsy 
spccimcns of lung cancer, and a variety of other 
normal and malignant cells [l]. Until rcccntly, 
bccausc of their lack of rclativc specificity and, 
more importantly, the problem of antigcnic and 
biologic hctcrogcncity within lung cancer, the 
widcsprcad USC of monoclonal antibodies in the 
diagnosis, staging and trcatmcnt of lung cancer 
patients has been limited. 

The application of monoclonal antibodies in the 
clinical managcmcnt of patients dictates that thcsc 
antibodies bc sclcctcd on the basis of specificity 
testing. Antibodies should bc sclcctcd on the basis 
of their pattern of reactivity with both normal and 
malignant tissues, in studies which include a broad 
range of normal and pathologic conditions. If such 
dctailcd studies arc not carried out, then an unac- 
ccptablc number of false-positive dctcrminations 
may occur. 

In an attempt to consolidate the patterns of 
reactivity of thcsc many diffcrcnt monoclonal anti- 
bodies gcncratcd, in particular those gencratcd 
against small ccl1 lung cancer (SCLC)-associated 
antigens, a rcccnt international workshop on lung 
cancer antigens cvaluatcd the reactivity of numcr- 
ous (>50) monoclonal antibodies raised against 
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lung cancer-associated antigens [ 11. Antibodies, 
charactcrizcd by individual investigators, were 
tcstcd for reactivity on both normal and malignant 
tissues of various types (both fresh and paraffin 
blocks) and on panels of lung and non-lung human 
ccl1 lines. In these studies both the tissue specificity 
of each antibody was evaluated, in addition to the 
intensity and hetcrogcncity of reactivity within a 
given tissue. The reaction of thcsc antibodies in 
most ccntrcs whcrc studies wcrc carried out wcrc 
determined by immunohistochcmical tcchniqucs. 

An analysis of the reactions revcalcd that 
approx. 60% of the monoclonal antibodies submit- 
ted to this workshop could bc classified into six 
‘SCLC’ clusters. Thus, thcsc studies dcmonstratcd 
that many individually gcncrated monoclonal anti- 
bodies react with a similar antigen in tumour cells, 
and that some antibodies wcrc highly specific for 
neuro-cndocrinc tumours, including SCLC, while 
others dcmonstratcd cross-reactivity with many 
cpithclial cells. The results of this workshop clearly 
dcmonstratcd the importance of evaluating many 
diffcrcnt monoclonal antibodies against a similar 
panel of tumours and non-malignant tissues so that 
those antibodies with grcatcr specificity could bc 
idcntificd, further characterized and tcstcd in 
clinical trials. 

While lung cancer-derived monoclonal anti- 
bodies potentially may be of value in both diagnos- 
tic imaging and target-directed cytotoxic therapy, 
most studies have rcportcd on the USC of thcsc 
antibodies in the typing of lung cancers and in the 
detection of tumour cells in mctastatic sites, in 
particular bone marrow. The USC of monoclonal 
antibodies in the immunohistology of lung cancer 
has several important clinical applications: (1) as 
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an aid to the classification of the ccl1 type present 
(c.g. SCLC vs. NSCLC); (2) in determining the 
specific phenotype of the tumour cells (e.g. endo- 
crine or non-endocrine) and (3) in evaluating the 
pattern and intensity of reactivity of cells with 
individual and panels of monoclonal antibodies. 
The results of these studies may have a major 
impact on therapy selection, in predicting prog- 
nosis and responsivcncss to cytotoxic therapies. 

Historically, lung cancers have been classified 
as SCLC and non-SCLC. While such distinctions 
wcrc important on a biological, thcrapcutic and 
prognostic basis, they wcrc also based on the belief 
that SCLC was of ncuro-cndocrinc origin while 
NSCLC was of ectodermal origin. Such a notion is 
no longer tenable based on many studies which 
have shown that both SCLC and NSCLC arc of 
cctodcrmal origin, and indeed may bc dcrivcd from 
a common stem ccl1 [2]. 

This hypothesis is based on data demonstrating 
that both SCLC and NSCLC frcqucntly share 
common cpithclial antigens and cytokeratins, may 
express or lack neuro-endocrine markers (e.g. 
L-dopa decarboxylase), and may share a specific 
cytogcnctic abnormality-a deletion on the short 
arm of chromosome 3 [3-61. The implications of 
a common stem ccl1 with the possible cxprcssion 
of surface antigens and other markers by both 
SCLC and NSCLC will have both bcncfits and 
create problems in the immunohistology of lung 
cancer. Because the exact diagnosis may rcquirc 
more than morphological asscssmcnt, thcrc will bc 
an urgent need to establish a panel of antibodies 
which can clarify or confirm the diagnosis. How- 
ever, bccausc of the hctcrogcneity that will exist in 
all lung tumours, tests with multiple antibodies 
will bc required if a firm diagnosis is to bc made 

[71. 
Much work has been published demonstrating 

the complex hctcrogcncity in SCLC cells in the 
cxprcssion of biomarkers, growth bchaviour and 
oncogcnc expression, and the relationship of thcsc 
to clinical bchaviour [2, 81. It is clear that SCLC 
represents a spectrum of different discascs with 
different biological propcrtics and trcatmcnt 
responses [2]. Preliminary data suggests the need 
to evaluate thcsc biomarkcrs (L-dopa, CK-BB, 
NSE etc.) in prospcctivc clinical trials. Howcvcr, in 
many instances, particularly in SCLC, insufficient 
material is obtained for such biochemical analysis. 
The report by Bercndscn el al. is an important 
demonstration of how much the tumour can bc 
charactcrizcd with dctailcd monoclonal antibody 
studies on spccimcns obtained at bronchoscopy 
[9]. This study, like others, clearly dcmonstratcs 
the importance of fixation procedures on antigen 
cxprcssion. In addition to this study, the same 
group have shown an important correlation 

between the presence or absence of neuro-endo- 
crinc antigens, and chemotherapy-resistant SCLC 
[lo-121. 

While the importance of this observation cannot 
be ovcrstresscd, much greater numbers of patients 
must bc evaluated in clinical trials before such 
assessments can bc put to wide-scale USC. 

Scvcral studies have reported on the use of 
monoclonal antibodies in the detection of SCLC 
tumour cells in bone marrow specimens [ 13, 141. 
In some studies SCLC cells were idcntificd in up 
to 75% of specimrns including many specimens 
considcrcd pathologically ncgativc for SCLC cells. 
Moreover SCLC cells wcrc idcntificd in 50% of 
cases considered to have limited stage disease [ 131. 
While the finding of such cells may have some 
impact on therapy selection (e.g. autologous bone 
marrow transplantation), rcccnt reports have 
shown that the detection of mctastatic SCLC cells 
using monoclonal antibodies has a significant 
impact on patient prognosis [ 141. Further largc- 
scale trials arc rcquircd to evaluate the value of 
immune-dctcction of tumour cells in SCLC 
patients. 

SUMMARY 

Over the past dccadc the USC of monoclonal 
antibodies has greatly advanced our knowlcdgc of 
the biological propcrtics and heterogcncity that 
exist within human tumours, and in particular in 
lung cancer. Early studies suggested that both the 
lack of specificity of individual antibodies and het- 
crogcncity in antigcnic expression would limit their 
widcsprcad application in clinical practice. How- 
cvcr, improvcmcnts in antibody sclcction tcch- 
niqucs and a grcatcr understanding of the cpitopcs 
dctcctcd with these antibodies have slowly led to 
the dcvclopmcnt of antibodies with improved 
specificity. While preliminary studies of the immu- 
nohistology of lung cancer suggest that thcsc anti- 
bodies may bc of value in histologic typing, prcdict- 
ing chcmoscnsitivity and dctccting bone marrow 
metastases, larger clinical trials arc rcquircd bcforc 
immunohistology becomes standard clinical prac- 
tice in lung cancer studies. 

With such studies it is likely that the role of 
lung cancer immunohistology will become better 
dcfincd. It is also certain through our grcatcr 
understanding of lung cancer biology and hctcro- 
gcncity that monoclonal antibodies will in the 
future play a major role in imaging diagnostic 
techniques, and in specific targctcd therapies 
whcrc antibodies directed against autocrinc growth 
factors or their receptors, oncogcne protein prod- 
ucts, or conjugated with pharmacologic agents may 
replace the highly toxic, non-specific chcmothcr- 
apeutic approaches of today [ 151. 
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