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Some authors have estimated that 4-9% of patients with
breast carcinoma will eventually develop second pulmonary carcinomas. As a result, many pathologists have
been faced with the problem of trying to determine
whether a particular lung carcinoma represents metastatic
breast carcinoma or a new primary pulmonary adenocarcinoma. This month, we will briefly review antibodies
that may be useful in addressing this differential diagnostic problem.
GCDFP-15 (gross cystic disease fluid
protein-15): This marker has good specificity for breast carcinoma, although its
sensitivity is not high, as only about 50%
of breast carcinomas express this marker.
Another potential problem with this
marker (particularly when dealing with
GCDFP-15 small biopsy specimens) is that it is often
expressed in a focal fashion, occasionally in only a very
small percentage of tumor cells. Therefore, the possibility of sampling error must always be kept in mind when
dealing with small biopsy specimens stained for this
marker. Although I have seen it very rarely expressed in
lung carcinoma (<1% of cases), reactivity with this
marker supports breast origin over lung origin.
TTF-1 (thyroid transcription factor-1) and PE-10
(surfactant protein A): These two antibodies are wellknown for their ability to serve as markers of pulmonary
origin. Only nuclear reactivity with TTF-1 should be assessed, and TTF-1 stains roughly 75% of pulmonary adenocarcinomas. The sensitivity of PE-10 (a cytoplasmic
antigen) is substantially less, and from my experience I
would estimate that about 30-40% of pulmonary adenocarcinomas express PE-10. It is also important to keep in
mind that thyroid carcinoma may express both of these
markers (particularly TTF-1), so metastatic thyroid carcinoma to the lung is a potential diagnostic trap. In this
situation, identification of reactivity with monoclonal
CEA can provide additional support for a primary pulmonary origin, since substantial CEA reactivity is very uncommon in papillary and follicular carcinomas of the thy-

roid. (Parenthetically, medullary carcinoma of the thyroid characteristically expresses strong and diffuse CEA).
I have never personally observed expression of TTF-1 in
a breast carcinoma.
Villin: Villin is a marker that is expressed in a very high
percentage of GI and related (pancreatic, bile duct, etc.)
adenocarcinomas, but it is also expressed in a subpopulation of pulmonary adenocarcinomas.
Since it is extremely uncommon for breast carcinoma to show substantial villin immunoreactivity, identification of this
marker in a tumor provides evidence against a breast primary origin.

H&E sections (top left and top right) of a lung tumor biopsy from a 65
year-old female with a prior history of ER negative, PR negative invasive ductal breast carcinoma. Original slides on the breast tumor
were not available for comparison. The villin immunostain (bottom
left) was strongly positive, rendering breast origin highly unlikely.
Pulmonary origin was confirmed by positivity for TTF-1 (bottom middle) and PE-10 (bottom right).

Estrogen and Progesterone Receptors: It is wellknown that estrogen and progesterone receptors are expressed in the majority of breast carcinomas. Although
past conventional wisdom dictated that lung adenocarcinoma was always negative for ER, it is important to realize that a small but significant percentage (probably
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about 5-10%) of lung adenocarcinomas do indeed express estrogen receptors (at least when using the 1D5
antibody), and I have seen expression of ER in unequivocal lung adenocarcinomas on multiple occasions.
In most instances it is expressed in a "low-level" fashion in lung adenocarcinoma, with a subpopulation of
tumor cells showing weak to moderate reactivity.
However, on a few occasions I have observed strong
reactivity in lung tumors, including several from male
patients. When employing the 6F11 clone, Dabbs et al
have reported ER positivity in 67% of lung adenocarcinomas! I have not personally observed significant expression of progesterone receptors in lung adenocarcinoma. Obviously, it is always helpful if one is aware
of the ER and PR status of the original breast tumor
when dealing with potential second primary carcinomas
in patients with a prior history of breast carcinoma.
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in lung carcinoma than breast carcinoma. However, in
my practice I have not been impressed with utility of
CEA for distinguishing lung from breast carcinoma.
SUMMARY: In summary, I think the combination of
TTF-1, GCDFP-15, villin, ER, and PR represents a useful initial panel to attempt to distinguish breast carcinoma from pulmonary carcinoma (keeping in mind that
some lung carcinomas may show expression of ER). If
the initial battery of immunostains is not diagnostic,
other markers such as PE-10, BCL-2, HBME-1, and
S100 protein would be reasonable markers to consider.
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Immunostains on lung FNA cell block from a female smoker with
prior breast carcinoma. The ER immunostain (left) showed moderate positivity, but the TTF-1 immunostain (right) was strongly positive. Further history indicated that this patient had a small tubular
carcinoma with no regional node metastases, that was morphologically different from the lung tumor. This case represented a primary pulmonary adenocarcinoma that expressed ER. Obviously,
relying on a single ER immunostain to work up this case may have
led to an erroneous diagnosis, underscoring the importance of appropriate panels of immunostains in working up such cases.

BCL-2: Alsabeh et al published a paper in 1996 calling attention to the potential application of BCL-2 immunostaining to this differential diagnostic problem. In
a series of 208 breast carcinomas, 79.3% of the breast
tumors expressed BCL-2, in contrast to only 5.6% of
54 lung adenocarcinomas. As such, immunoreactivity
with BCL-2 supports breast over lung primary origin.
HBME-1: Miettinen and Kovatich found that HBME1 showed significant expression in only 9% (3 of 34
cases) of invasive ductal carcinomas examined,
whereas this marker showed significant expression in
45% (23 of 51 cases) of lung adenocarcinomas. As
such, expression of HBME-1 favors lung primary over
breast primary.
S100 Protein and CEA: Some authors report S100
reactivity in 15-30% of breast carcinomas, but only
rarely in lung adenocarcinoma. In addition, others report that CEA may also be useful in this situation, in
that strong diffuse expression of CEA is more common
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