T

Ne

w s l e tt e r o f P h e

Laboratories

1-888-92-PHENO

www.phenopath.com

November 2009

Volume12 No.4

h

he

TM

at

P

henomena
no

P

Now Available at

PhenoPath
EGFR
Mutation
Analysis

949

948
947

BY REAL-TIME PCR

T

he epidermal growth factor receptor (EGFR) is a tyrosine kinase receptor that has been found to play an important role
in cancer, particularly in non-small cell lung carcinoma as well as in colorectal adenocarcinomas. Responsiveness to antiEGFR therapies such as gefitinib in lung cancer has been linked to the presence of specific mutations in the tyrosine kinase
domain of EGFR (1, 3). The EGFR mutation test now offered at PhenoPath Laboratories uses real-time PCR for rapid assessment
of DNA extracted from paraffinembedded tissues for the most
commonly found EGFR mutations
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or IPASS (3). The PhenoPath EGFR
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assay, produced by DxS-Diagnostic
Innovations/Qiagen, is identical to
that selected by AstraZeneca and
Boehringer Mannheim to serve as the
companion diagnostic kit for their respective anti-EGFR therapies. EGFR mutations occur in approximately 10-20% of lung nonsmall cell carcinoma (2). The EGFR mutation test offered at PhenoPath Laboratories is a rapid, sensitive, and accurate test that
identifies patients who would be more likely to respond to selective anti-EGFR therapies such as gefitinib. In conjunction with
EGFR FISH analysis, this real-time PCR-based EGFR mutation test allows for the most up-to-date and complete assessment of
EGFR status, to help identify patients eligible for anti-EGFR therapy.
1. Lynch et al., Activating mutations in the epidermal growth factor receptor underlying responsiveness of non-small-cell lung cancer to Gefitinib. NEJM 2004;
350:2129-39
2. John et al., Overview of molecular testing in non-small-cell lung cancer: mutational analysis, gene copy number, protein expression and other biomarkers of EGFR for
the prediction of response to tyrosine kinase inhibitors. Oncogene 2009; 28:S14-S23
3. Mok et al., Gefitinib or carboplatin-paclitaxel in pulmonary adenocarcinoma. NEJM 2009; 361:947-57
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New Clone

The gross cystic disease fluid protein-15 (GCDFP-15) was first described by Haagensen and
colleagues 30 years ago (1); it is a 15K MW protein that has been employed as a marker of breast
carcinomas. While the antibody’s primary use is a marker to distinguish breast from non-breast
(e.g., lung) carcinomas at metastatic sites, the antibody does suffer from relatively low sensitivity,
although studies from PhenoPath Laboratories presented at the 2009 USCAP Meeting
demonstrated a combined sensitivity of 86% for breast carcinoma when GCDFP-15 was used
in conjunction with another breast marker, mammaglobin (2). Much of the published literature
employs the D6 anti-GCDFP-15 clone first described in the mid 1980s. A new clone, 23A3, has
been available the past few years, and PhenoPath switched to this clone, based on our validation
studies which demonstrated significantly increased sensitivity (78.3% in our most recent
studies). Not only were a higher fraction of breast cancer cases positive, but within individual
tumors we found a higher fraction of cancer cells positive, with a better signal to noise ratio
than with the D6 monoclonal. Our studies show that employing antibodies to mammaglobin in
conjunction with GCDFP-15 can increase overall sensitivity in a small but significant amount,
as 7.2% of all breast cancers in our study of 447 breast cancers displayed a GCDFP-15-negative,
mammaglobin-positive immunophenotype.
It should be noted, however, that GCDFP-15
cannot absolutely distinguish breast from lung
carcinomas, as highlighted by Striebel and
colleagues, who demonstrated that 5.2% of
primary lung adenocarcinomas were GCDFP15-positive using the same 23A3 clone (3).
While the vast majority of the latter were TTF1-positive, a small percentage were not.

Metastatic breast cancer positive for expression of
GCDFP-15 using new 23A3 clone

COX2

References: 1. Haagensen DEJ, et al. J Natl Cancer
Inst 62:239-247, 1979. 2. Shaw AJ et al. Mod Pathol
22:67A, 2009. 3. Striebel JM et al. Am J Surg Pathol
32:426-432, 2008.

A Prognostic and Predictive Marker of
Colorectal Adenocarcinoma

While many prospective studies have demonstrated that regular aspirin use is associated with
a lower risk of colorectal adenocarcinoma, a recent study in the Journal of the American Medical
Association demonstrated that the 5- and 10-year survival of 1,279 patients already diagnosed
with colorectal adenocarcinoma was significantly increased by aspirin treatment. (In multivariate
analysis, the hazard ratio associated with regular aspirin use after diagnosis was 0.71 for colorectal
cancer-specific mortality.)
Given aspirin’s mode of action, targeting cyclo-oxygenase (COX)1 and 2,
immunohistochemical assessment of COX-2 expression was performed in 459 of the patients.
Regular aspirin use after diagnosis was associated with a lower risk of colorectal cancer-specific
mortality among participants in whom
primary tumors showed high levels of COX-2
expression (multivariate hazard ratio, 0.39),
whereas aspirin use was not associated with
lower risk among those with adenocarcinomas
manifesting low levels or absent COX2
expression (multivariate hazard ratio, 1.22).
These studies suggest that patient selection
for aspirin treatment can be determined by
performing COX2 immunohistochemistry
on the primary colorectal adenocarcinoma.
PhenoPath Laboratories offers COX2 IHC
analysis which has been validated and in use for
more than 5 years.
Reference: Chan AT, Ogino S, Fuchs CS. Aspirin use Colorectal adenocarcinoma showing high
and survival after diagnosis of colorectal cancer. JAMA levels of expression of COX2
302:649-659, 2009.
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Jonathan Culp
PhenoPath Laboratories is pleased to welcome

Jonathan Culp as the Midwest Anatomical
Pathology Specialist. Jonathan’s responsibilities
include introducing new products and services
to current and future customers, increasing
awareness of the company’s quality stance, and
demonstrating how PhenoPath can expand
and grow a practice’s business while offering
the finest patient care.

Jonathan brings a strong sales background

to the company, working for Loth, Inc., a
workspace solutions provider, managing
complex corporate and government contracts.
Among his many awards, he was named
Rookie of the Year and continually shattered
sales goals and quotas due to his attention
to detail and outstanding client service. In
addition, while in college, Jonathan was a
franchise owner of College Pro Painters,
managing a team of college students selling
house-painting services in multiple cities.

Jonathan graduated from Bowling Green

State University, Ohio, where he was the
starting center for the Falcons football team
and was named Academic All-District and
All-Conference as well as BGSU Male Student
Athlete of the Year.

Jonathan has a number of interests, including

travel, music, physical fitness, exploring exotic
new foods and cheering on the Cincinnati
Bengals.

Making the Diagnosis of Mesothelioma
Mesothelioma remains a challenging diagnosis to make,

D2-40 (Podoplanin)

Guidelines for Pathologic Diagnosis of
Guidelines
for Pathologic
Diagnosis of
Malignant
Mesothelioma
Malignant Mesothelioma

A Consensus Statement from the International Mesothelioma Interest Group
Aliya N. Husain, MD; Thomas V. Colby, MD; Nelson G. Ordóñez, MD; Thomas Krausz, MD; Alain Borczuk, MD;
Philip T. Cagle, MD; Lucian R. Chirieac, MD; Andrew Churg, MD; Francoise Galateau-Salle, MD;
Allen R. Gibbs, MBChB, FRCPath; Allen M. Gown, MD; Samuel P. Hammar, MD; Leslie A. Litzky, MD; Victor L. Roggli, MD;
William D. Travis, MD; Mark R. Wick, MD

yet is one that has important clinical as well as medicolegal
implications.
Dr. Allen M. Gown of PhenoPath Laboratories was a
participant in the 2006 meeting of the International
Mesothelioma Interest Group (IMIG), the findings and
recommendations of which have been published (Husain
A
AN et al., Arch Pathol Lab Med 133:1317-1331, 2009).
It is a useful and well-illustrated document that discusses,
among other things: (a) the role of immunohistochemistry
in the distinction of mesothelioma from benign/reactive
mesothelial proliferations; (b) differentiating epithelioid
mesotheliomas from a range of carcinomas in a variety of
clinicopathologic settings; (c) identification of sarcomatoid
mesotheliomas. Also discussed are important caveats
and potential pitfalls in the diagnosis of mesothelioma. With respect to positive markers of
mesothelioma, the panel recommends the use of antibodies to calretinin, cytokeratin 5/6, Wilms
tumor gene product (WT-1), and podoplanin (identified by antibody D2-40). The first three are
identical to the markers that emerged from the large immunohistochemical study of mesothelioma
published by PhenoPath pathologists in 2006 (Yaziji H et al., Mod Pathol 19:514-523, 2006).
The IMIG also makes recommendations of features of tumors not deemed useful in making the
diagnosis of mesothelioma, including: (a) history of asbestos exposure; (b) presence of psammoma
bodies; and (c) mucicarmine positivity.
The IMIG also addresses the number of markers
that should be employed in cases in which the
differential diagnosis is mesothelioma vs. carcinoma,
and concludes that in typical cases in which all
features are concordant, two mesothelioma markers
and two carcinoma markers may be adequate to make
a diagnosis; however, when there are discordant
findings, additional markers should be performed.
Finally, in rendering a diagnosis of mesothelioma
the pathologist should integrate the clinical and
radiographic features with the pathologic features
seen under the microscope.
H&E
 Context.—Malignant mesothelioma (MM) is an uncommon tumor that can be difficult to diagnose.
Objective.—To develop practical guidelines for the pathologic diagnosis of MM.
Data Sources.—A pathology panel was convened at the
International Mesothelioma Interest Group biennial meeting (October 2006). Pathologists with an interest in the
field also contributed after the meeting.
Conclusions.—There was consensus opinion regarding (1)
distinguishing benign from malignant mesothelial proliferations (both epithelioid and spindle cell lesions), (2) cytologic
diagnosis of MM, (3) key histologic features of pleural and
peritoneal MM, (4) use of histochemical and immunohistochemical stains in the diagnosis and differential diagnosis of
MM, (5) differentiating epithelioid MM from various carcinomas (lung, breast, ovarian, and colonic adenocarcinomas
and squamous cell and renal cell carcinomas), (6) diagnosis

of sarcomatoid mesothelioma, (7) use of molecular markers
in the differential diagnosis of MM, (8) electron microscopy
in the diagnosis of MM, and (9) some caveats and pitfalls in
the diagnosis of MM. Immunohistochemical panels are integral to the diagnosis of MM, but the exact makeup of panels
used is dependent on the differential diagnosis and on the
antibodies available in a given laboratory. Immunohistochemical panels should contain both positive and negative markers. The International Mesothelioma Interest Group recommends that markers have either sensitivity or specificity
greater than 80% for the lesions in question. Interpretation
of positivity generally should take into account the localization of the stain (eg, nuclear versus cytoplasmic) and the percentage of cells staining (10% is suggested for cytoplasmic
membranous markers). These guidelines are meant to be a
practical reference for the pathologist.
(Arch Pathol Lab Med. 2009;133:1317–1331)

s part of the International Mesothelioma Interest
Group biennial meeting held in Chicago (October
2006), there was a pathology half-day workshop that included invited lecturers and an open forum on the path-

ologic diagnosis of malignant mesothelioma (MM). The
discussion focused on practical diagnostic guidelines
meant to be a reference for the pathologist, rather than a
mandate or review of the literature. This article is the result of that discussion with additional input from other
pathologists who could not attend the meeting.

Accepted for publication October 16, 2008.
From the Department of Pathology, University of Chicago, Chicago,
Illinois (Drs Husain and Krausz); the Department of Pathology, Mayo
Clinic College of Medicine, Scottsdale, Arizona (Dr Colby); the Section
of Immunocytochemistry, Department of Pathology, The University of
Texas M. D. Anderson Cancer Center, Houston (Dr Ordóñez); the Department of Pathology, Columbia University Medical Center, New York,
New York (Dr Borczuk); the Department of Pathology, The Methodist
Hospital, Houston, Texas (Dr Cagle); the Department of Pathology,
Brigham and Women’s Hospital, Boston, Massachusetts (Dr Chirieac);
the Department of Pathology, University of British Columbia, Vancouver, Canada (Dr Churg); Groupe Mesopath, Laboratoire d’Anatomie
Pathologique, Caen, France (Dr Galateau-Salle); the Department of Histopathology, Llandough Hospital, Penarth, South Glamorgan, United
Kingdom (Dr Gibbs); the Department of Pathology, PhenoPath Laboratories, Seattle, Washington, and the Department of Pathology, University of British Columbia, Vancouver, Canada (Dr Gown); Diagnostic
Specialties Laboratory, Bremerton, Washington (Dr Hammar); Pathology & Laboratory Medicine, University of Pennsylvania Medical Center, Philadelphia (Dr Litzky); the Department of Pathology, Duke University Medical Center, Durham, North Carolina (Dr Roggli); the Department of Pathology, Memorial Sloan-Kettering Cancer Center, New
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GENERAL RECOMMENDATIONS
The diagnosis of MM must always be based on the results obtained from an adequate biopsy in the context of
appropriate clinical, radiologic, and surgical findings. A
history of asbestos exposure should not be taken into consideration by the pathologist when diagnosing MM. Location of the tumor (pleural vs peritoneal) as well as the
sex of the patient will affect the differential diagnosis as
discussed later. Specific information on antibody clones
York, New York (Dr Travis); and the Department of Pathology, University
of Virginia Medical Center, Charlottesville (Dr Wick).
Dr Churg serves as a consultant to various law firms involved in
asbestos litigation. The other authors have no relevant financial interest
in the products or companies described in this article.
Reprints: Aliya N. Husain, MD, University of Chicago, Rm S627, 5841
S Maryland Ave, MC6101, Chicago, IL 60631 (e-mail: ahusain@bsd.
uchicago.edu or aliya.husain@uchospitals.edu).
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Featuring Dr. Jennifer Hunt
At Our Winter Conference

J ennifer L. Hunt, M.D., M.Ed. will present “My Approach for Follicular Thyroid Tumors” at the
PhenoPath Winter Conference on Thursday, January 14, 2010. The format of the conference is a social hour
commencing at 6:30 p.m., followed by Dr. Hunt’s lecture at 7:30 p.m. A light catered dinner wil be served
during the social hour.
D r. Hunt is an Associate Professor at Harvard Medical School, and Associate Chief of Pathology, Director of Quality and Safety in the
Department of Pathology at Massachusetts General Hospital in Boston, MA. She obtained her medical training at the University of Pennsylvania
School of Medicine in Philadelphia, PA, and continued there with a residency in anatomic pathology, and a fellowship in molecular pathology.
D r. Hunt is also involved in research related to tumorigenesis in head and neck and endocrine-related neoplasia. Her focus is on molecular
diagnostic approaches to understanding tumor pathogenesis, prognosis, and diagnosis. Her training and background in Molecular Genetic
Pathology led to an interest in discovery and validation of new biomarkers for head and neck cancers and thyroid cancer. Dr. Hunt also leads
research in quality assurance, performance improvement, and laboratory operations.
D r. Hunt has experience in new assay development for clinical use, both clinical validation and ongoing laboratory accreditation. She has over
80 peer-reviewed research publications, is a Deputy Editor-in-Chief for the Archives of Pathology and Laboratory Medicine, and has been actively
involved in national and international pathology societies.
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