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The ability to target specific therapeutic agents to
those patients who will derive the greatest benefit
(so-called “personalized medicine”) is one of the
new frontiers of medical therapy. As we uncover the
molecular mechanisms which drive various neoplastic disorders, what were once daunting challenges
are becoming new opportunities to treat our patients
with specific, highly effective, life-saving medicines.
One only need look to the success stories of STI-571
in the treatment of chronic myelogenous leukemia
(CML) and gastrointestinal stromal tumor (GIST),
and Trastuzumab in breast cancer as examples of
this new approach. However, since these drugs can
be very expensive and associated with a significant
risk of toxicity, optimal use of these agents requires
that we seek methods to identify those patients who
will truly benefit, while sparing those likely to experience little or no beneficial response.
In this month’s FOCUS we examine the possibly
revolutionary new immunoperoxidase stain for
ERCC1 (now available to ProPath clients) and explore its utility in helping guide therapeutic decisions in non-small cell lung cancer.

Figure 1: Diagram showing the ERCC1-XPF complex incising the 5’ side of damaged DNA. (from Google)

trointestinal disturbance, and myelosuppression are
some of the more common side effects, which at
times may be irreversible. Therefore, adjuvant platinum therapy should ideally only be administered to
those that can benefit, while avoiding potential toxicities in those that will not respond. This is precisely where ERCC1 immunostains have been found
to be useful.

ERCC1 stands for "Excision Repair CrossComplementation Group 1” enzyme. It is essential
for life, as it is one of the proteins involved in DNA
repair. ERCC1 functions by excising the 5’ end of
damaged DNA (Figure 1) and may well represent
Lung cancer (of which more than 75% are classified the rate limiting step in the in this process. By now
as non-small cell carcinomas) is the leading cause of you may be asking yourself "What relevance does
cancer-related death in most industrialized nations. all this have to lung cancer and chemotherapy?”
Unfortunately, up to 33% of patients with completely resected stage IA tumors die of disease Several studies have shown that in the setting of
within five years. Given this grim statistic, and the treatment with a platinum-based regimen, those pademonstrated survival benefit of chemotherapy after tients with tumors expressing low levels of ERCC1
complete resection, many patients are treated post- mRNA (assessed by RT PCR) survive significantly
operatively with platinum-based regimens. While longer than those expressing high levels. In essence
certainly effective, platinum (cisplatin, carboplatin, the tumors that expressed higher levels of ERCC1
oxaloplatin) is not an innocuous drug and is associ- showed resistance to platinum-based therapy! Intuiated with myriad toxic side effects. Specifically tively, this seems logical, as tumors with higher levnephropathy, neuropathy (including deafness), gas- els of ERCC1 would be better able to counteract the

THE FOCUS - Immunohistochemistry

March 2007

Figure 2: H&E (left) and ERCC1 stain (right) on an ERCC1
positive pulmonary adenocarcinoma. Note strong and diffuse nuclear staining for ERCC1.

Figure 3: ERCC1 negative pulmonary squamous carcinoma. The neoplastic nuclei are negative for ERCC1
(right), while an admixed inflammatory cell is positive
(normal, arrow).

DNA damage induced by cisplatin, which is critical
sicians in less than 24 hours. At ProPath the rapid
to the anti-tumor effects of the drug.
and accurate incorporation of assays such as this one
In the September 2006 issue of The New England into our clinical practice illustrates our commitment
Journal of Medicine, Olaussen et al. described the to help each patient find their unique road to recovuse of immunohistochemistry to determine the ery.
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