similar significant prolongations in normal quality-of-life parameters, such as
physical symptoms, anxiety, and depression (all values P<.04, repeated-measures analysis of covariance) (5).
The above data, in conjunction with
the meta-analysis presented by the
authors, help us to define more clearly
the potential survival advantages with
the use of HAI in the treatment of patients with nonresectable liver metastases from colorectal cancer.
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Hiyama et al. (/) have recently investigated telomerase activity in human
breast tumors. They examined 140
breast cancer specimens and found that
stage classification exhibited the strongest association with telomerase activity.
Telomerase activity was detectable in
all stage IV and in 96% of stage III cancers compared with 68% of stage I
tumors, suggesting possible associations
between telomerase activity and prognosis. However, follow-up data are required to address this issue. Hiyama et
al. also suggested that telomerase reactivation is an important step in the
progression of normal breast epithelial
tissue to breast cancer, as was previously hypothesized (2). Since it is
thought that ductal carcinoma in situ
(DCIS) represents an intermediate step
in the progression process to invasive
cancer, it is important to investigate
telomerase activity in DCIS lesions.
Surprisingly, none of the 182 breast
lesions that Hiyama et al. (7) studied
were DCIS.
Hiyama et al. (7) were also able to
detect telomerase activity in 14 samples
obtained by fine-needle aspiration
(FNA). All the 14 lesions were subsequently excised and were found to be
invasive ductal carcinoma. This result is
of great clinical importance and may increase the value of cytologic diagnosis.
Since most DCIS lesions present as
mammographic microcalcifications during
breast screening, telomerase activity can
be measured in samples obtained by
stereotactic FNA of such nonpalpable
lesions. Relationships of telomerase activity with histopathologic type and with
other prognostic parameters such as cerbB-2 should be investigated. Such an
analysis will cast more light on the role
of telomerase in breast carcinogenesis
and on the natural history of DCIS.
Finally, the effects of tamoxifen on
telomerase activity are worth investigating. This study could be carried out by
performing a telomerase assay (TRAP—
for telomeric repeat amplification protocol) (J) on breast cancers treated
primarily with tamoxifen alone (core
biopsy or FNA samples analyzed before
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and after treatment) or by adding tamoxifen directly to the tissue extract containing the enzyme.
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Response
We appreciate the large amount of interest our work on telomerase activity in
human breast cancer (/) has generated.
We completely agree with the comments of Mokbel and Ghilchik about
the need to examine earlier steps in
progression to invasive breast cancer to
determine if telomerase activity may be
informative as a potential surrogate endpoint biomarker of cancer. Since telomerase activity is detected in preneoplasia
in other diseases, it would not be surprising to detect telomerase activity in breast
carcinoma in situ (CIS).
While additional studies are required
to validate and extend our initial observations, we (2) and others (5-5) have
recently obtained data directly addressing some of the issues raised. Both ductal (DCIS) and lobular (LCIS)
carcinomas in situ have been examined.
From David Tarin's laboratory, University of Oxford, U.K. (4), neither of two
DCIS specimens examined had detectable telomerase activity. In contrast,
Marcelo Aldaz's group at The University of Texas M. D. Anderson Cancer
Center, Houston (J), demonstrated that
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motherapeutic agents that resulted in
differentiation of leukemia cells also inhibited telomerase activity (6).
We are currently exploring the effects
of tamoxifen on telomerase expression
in estrogen receptor-positive and estrogen receptor-negative breast cancer cell
lines. Thus, knowledge of telomerase
activity status in patients with cancer
before and during therapy may have
clinical utility for following disease progression and may predict early relapse
of cancer.
Eiso HIYAMA
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Medical Center at Dallas
and Department of General Medicine,
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Japan
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three of three DCIS specimens had telomerase activity. We have recently reported (2) that three of three LCIS
specimens and one of one DCIS specimen had detectable telomerase activity.
In addition, frozen sections of an LCIS
(provided by Tom Frank, University of
Michigan, Ann Arbor) had detectable
telomerase activity. Some of the breast
tumor specimens that we examined had
mixtures of both invasive carcinoma
and CIS. Nine of 11 carcinomas mixed
with CIS were positive for telomerase
activity. This observation suggests that
at least two of these CIS specimens
were negative for telomerase activity.
Overall, these results from several independent laboratories indicate that at
least some breast CIS specimens have
telomerase activity. While we believe
that telomerase activity is reactivated
and/or up-regulated (i.e., increased)
during cancer progression and that this
activity may be a new and independent
prognostic indicator of the early onset of
cancer, it is important to point out that
we are still in the early stage of these investigations. We must await additional
studies to determine if these findings
can be replicated by other investigators.
In addition, it is important to point out
that breast CIS is a spectrum of diseases
of varying prognostic and clinical importance. We hope that future analyses
will shed light not only on the role of
telomerase in breast carcinogenesis but
also on the natural history of CIS.
We also agree with the comments of
Mokbel and Ghilchik about the utility of
stereotactic FNAs of nonpalpable breast
lesions. In addition to FNA analysis,
nipple aspirate fluids may provide a new
and promising noninvasive method to
screen women at risk for breast cancer
for known prognostic markers, such as
c-erbB-2, and putative markers, such as
telomerase. Univariate and multivariate
analyses of several prognostic indicators
with telomerase activity in 400 stage II
breast cancers showed a statistically significant correlation between telomerase
activity and S phase, ploidy, and age at
diagnosis (5).
The final point raised by Mokbel and
Ghilchik on the effects of tamoxifen on
telomerase activity in women who do
not have surgery is an insightful comment. We have demonstrated that che-

