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Can IASLC/ATS/ERS subtype help predict
response to chemotherapy in small biopsies
of advanced lung adenocarcinoma?
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The possibility of using tumour histology as a predictive marker is exciting: further validation is
required http://ow.ly/uFkdM

The identification of somatic EGFR mutations and ALK gene rearrangements has dramatically changed our
understanding of the biology of lung cancers and provided extraordinarily helpful predictive biomarkers
that allow physicians to determine which patients will have the greatest likelihood of benefit with certain
targeted therapies. These predictive biomarkers allow rational use of the targeted therapies appropriate for
the individual driver oncogene (erlotinib, gefitinib, and afatinib for EGFR mutant cancers, and crizotinib
for ALK rearranged cancers). There are even some indications that these mutations predict for better
outcomes with some standard chemotherapy [1, 2]. Despite this, the majority of patients either have no
identifiable driver oncogene or it is one without an associated effective therapy (e.g. KRAS mutation). For
these patients, it is challenging to decide which therapy should be given. The difficulty arises from the poor
response rates for conventional chemotherapy regimens, with just 30-35% of patients having significant
tumour shrinkage with state-of-the art first line platinum-based chemotherapy regimens. Clearly, there
is a desperate need for further insight into therapy choices and biology for the majority of patients with
lung adenocarcinomas.

In this issue of European Respiratory Journal, CAMPOS-PARRA et al. [3] present findings that suggest that
using the approach to predominant pathological subtyping proposed in the International Association for
the Study of Lung Cancer (IASLC)/American Thoracic Society (ATS)/European Respiratory Society (ERS)
classification of lung adenocarcinoma in patients with advanced disease may predict outcomes after
standard chemotherapy. The IASLC/ATS/ERS classification, published in 2011, provides an overall
systematic approach to analysis of lung adenocarcinomas [4]. This classification provides recommendations
for molecular analysis, a classification system for resection specimens, and guidance for evaluation of small
biopsy specimens. Resected invasive adenocarcinomas are classified based on the predominant pattern,
leading to the major subtypes of lepidic predominant (formerly nonmucinous bronchioloalveolar
carcinoma), acinar predominant, papillary predominant, micropapillary predominant or solid predomin-
ant. Since the introduction of this classification, its use in resection specimens as well as its association with
recurrence and survival after resection for early stage disease has been reported by several groups [5-8]. In
these series, lower grade tumours (such as lepidic predominant) have been shown to be associated with a
lower risk for recurrence, while those with higher grade tumours (such as micropapillary, invasive
mucinous adenocarcinoma and solid predominant tumours) had worse disease-free and overall survival [9].
This prognostic ability remains significant in multivariate analyses that include factors such as age, stage and
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resection margin status, among other covariates, acting as an independent predictor of disease-free and
overall survival [6, 10-12]. However, in some series, its prognostic ability has been weaker [13].

In this context, CAMPOS-PARRA et al. [3] report their evaluation of small tumour biopsies from patients with
advanced lung adenocarcinomas using the new IASLC/ATS/ERS lung adenocarcinoma classification system.
In a group of patients with advanced lung adenocarcinoma treated with standard first-line chemotherapy
regimens, they found that high grade tumours (in this series: micropapillary, papillary and solid
predominant), as compared with lower grade tumours, have a higher response rate (37% versus 25%,
p=0.034), progression-free survival (6.4 versus 5.5 months, p=0.009) and overall survival (25 versus
17 months, p=0.023). The better outcomes for those with high grade tumours stand in stark contrast to the
outcomes observed in numerous series of patients with resected lung adenocarcinomas where high grade
adenocarcinoma histology is associated with poorer survival. The intriguing possibility raised by these data
is that the standard platinum-based doublet chemotherapy used to treat nonsmall cell lung cancer is more
effective in higher grade tumours. Potentially validating data was recently presented as an abstract from the
LACE-BIO study in which resected lung adenocarcinomas classified as solid and micropapillary subtypes
showed a significantly higher benefit from adjuvant chemotherapy [14]. There are certainly parallels for
this concept in several tumour types. Notably, low grade lymphomas, such as follicular lymphoma, are
chemotherapy-responsive but are not considered curable with current treatments; by contrast, more
aggressive lymphomas can be cured with combination chemotherapy.

A critically important caveat to our understanding of these data is that this study by CAMPOs-PARRA et al. [3]
classifies tumours from patients with metastatic disease solely based upon a single biopsy result with a small
tumour sampling. Often, this is the only material available for determination of diagnosis and decisions
regarding treatment. Traditionally, the diagnosis of advanced lung cancer has been based on small biopsy
and cytology specimens. These specimens are a small portion of the tumour and subject to a sampling bias,
which could lead to an incomplete classification (e.g. biopsy of an adenosquamous carcinoma could reveal
only the adenocarcinoma component or the squamous component). Often, there is inadequate material to
clearly classify the tumour by light microscopy alone and immunohistochemistry may be required to
provide a more clear diagnosis. In the 2011 IASLC/ATS/ERS lung adenocarcinoma classification system,
there is a nomenclature for small biopsy specimens in which histology alone is inadequate to describe the
tumour. Such tumours, after use of immunohistochemistry, can sometimes be described as nonsmall cell
lung cancer (NSCLC), favour adenocarcinoma (if an adenocarcinoma specific marker, such as TTF-1 or
Napsin A, is positive) or NSCLC, favour squamous (if a squamous marker such as p40 is positive). This
approach helps to sort out whether a tumour is an adenocarcinoma or squamous cell carcinoma. Even with
small samples, one would expect the predominant subtype to be present in small biopsies in the majority of
patients. However, it is likely that small biopsy samples will not always result in an accurate classification of
the predominant subtype. This issue may provide further impetus to obtain small samples with substantial
amounts of tissue, as can be obtained with core biopsies.

There are clear limitations to the data presented, which prevent the immediate use of this information in
clinical practice. The patients in this series were not typical of patients with advanced lung adenocarcinoma:
there were more women, more people without a history of cigarette smoking and other, smaller differences.
As part of their chemotherapy regimens, these patients were not treated with either pemetrexed or
bevacizumab, two commonly used agents. Patients with EGFR mutations were generally detected after they
had completed all treatment; therefore, patients were not routinely treated with EGFR tyrosine kinase
inhibitors which could have marked effects on overall survival, potentially changing outcomes for some
subgroups. While examination of surgically resected tumours allows a full evaluation of tumour
architecture and complete classification of the tumour, in advanced lung cancer a small biopsy specimen is
typically the sole source for diagnosis, classification and molecular analysis.

Despite the limitations raised here and in the paper, the possibility of using tumour histology as a potential
predictive marker is exciting. It will be important to validate these findings with a group of patients who are
more similar to average lung cancer patients and, in addition, those who have received more modern
chemotherapy regimens. Validation of the IASLC/ATS/ERS classification in small biopsies from patients
with advanced lung cancer as a step toward stratification of patients regarding platinum-based therapies
could lead to dramatic changes in how and when chemotherapy is administered. If this can be validated in
other retrospective cohorts, it would be worth testing in a prospective clinical trial.
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