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The most important subgroup of breast cancer patientsfor whom reliable prognostic indicators are
needed is women without axillary lymph node metastases. We evaluated the clinical significance of
occult micrometastases in axillary lymph nodes in 148 consecutive “node-negative’ breast cancer
patients. The median age of the patients at surgery was 52 years and the median follow-up period
after surgery was 98.5 months. Occult micrometastases were detected in 21 of 148 patients (14.2%)
by means of immunohistochemical analysis using AE1/3 antibody and a single unstained section
after routine histopathological examination. Log-rank tests indicated that the 7-year disease-free
survival (DFS) and overall survival (OS) rates by Kaplan-Meier methods were significantly better
in patients without occult micrometastases than in patients with occult micrometastases [DFS, 93%
versus 71% (P=0.0009); OS, 96% versus 76% (P=0.0001)]. According to Cox’s multivariate analy-
sis, the presence of occult micrometastases had the most significant effect on DFS (P=0.0053) and
OS (P=0.0035). These findings suggest that the presence of occult micrometastases is an indepen-
dent and significant predictor of clinical outcome, and that their immunohistochemical detection
after routine histopathological examination is useful for selecting the “node-negative’ breast can-

cer patient subgroup at high risk for relapse and death.
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It is well known that axillary lymph node status is the
most important prognostic factor in primary breast cancer
patients. However, it has aso been shown that 15—20% of
patients without lymph node metastases assessed by rou-
tine histological examination relapse or die within 10
years.*? Thus, detecting subgroups of “node-negative’
patients at high risk for relapse or death is important for
providing adjuvant therapy. To date, one of the most
intensely investigated prognostic factors in “node-nega-
tive" breast-cancer patients has been occult microme-
tastases in axillary lymph nodes, which cannot be detected
by routine histopathological analysis. A number of studies
have examined the prognostic significance of occult micro-
metastases in axillary lymph nodes and have reported
conflicting data®® Our aim in this study is to determine
whether the presence of occult micrometastases is an inde-
pendent prognogtic indicator in “node-negative’ breast cancer
patients.

MATERIALS AND METHODS

Patients We selected 148 female patients with primary
breast carcinoma who had been consecutively treated by
modified radical mastectomy (126 patients) or breast-con-
serving surgery (22 patients) at Sagara Hospital (Kago-
shima) between November 1990 and December 1993.
Their ages ranged from 26 to 78 years (median: 51.9 years).
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All patients were followed up for 15 to 126 months post-
operatively. The median follow-up time was 98.5 months.
The follow-up was conducted a 21-month intervals
during the first year, at 3-month intervals for the next 2
years and at 6-month intervals thereafter. Metastases were
evaluated by physical examination and laboratory tests,
including serum tumor marker, X-ray computed tomogra-
phy, ultrasonography and radioisotope scanning. All
patients were given adjuvant endocrine therapy and 91
patients received adjuvant chemotherapy. All patients were
diagnosed as negative for axillary lymph node involve-
ment by conventional histological examination. The origi-
nal hematoxylin-eosin-stained slides were re-examined to
confirm the negative nodal status. None of the patients
showed signs of distant metastases at the time of opera
tion. Steroid hormone receptor status was determined by
the dextran-coated charcoa separation method.” A con-
centration greater than 14 fmol/mg for estrogen receptor
(ER) or 13 fmol/mg for progesterone receptor (PgR) was
considered positive. Breast cancer recurred in 14 patients
(9.4%) and 12 patients (8.1%) died due to metastasis dur-
ing the follow-up period. Deaths from unrelated causes
were censored for the purposes of survival analyses.
Histology All breast cancers were histologically classified
as invasive ducta carcinoma (IDC) according to the crite-
ria of the World Health Organization. Histological grade
was determined using dightly modified criteria from
Bloom and Richardson’s method.?)
Immunohistochemistry Pieces of tumor and axillary
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lymph nodes were fixed in 10% neutrally buffered forma-
lin, and embedded in paraffin. After blocking of endoge-
nous peroxidase activity, deparaffinized sections (3 pm
thick) were pretreated in 1 mM ethylenediaminetetraacetic
acid buffer (pH 8.0) by microwaving (500 W, full power)
for 15 min. After cooling for 60 min, sections were incu-
bated with primary antibodies overnight at 4°C in a moist
chamber. Immunostaining was performed using streptavi-
din-horseradish peroxidase conjugate (Zymed, South San
Francisco, CA) as described previoudy.? The primary
antibodies used were monoclonal anti-cytokeratin anti-
body, AE1/3 (clone, AELl and AE3; DAKO, Carpinteria,
CA) diluted 1:1000. Negative controls were performed
using non-immune serum instead of the primary antibody.
Non-metastatic lymph nodes in the same sections also
served as negative controls. Metastatic breast carcinoma
samples to the axillary lymph nodes by histological exam-
ination were used as positive controls for AE1/3. Staining
results were assessed without knowledge of the outcome
data by two pathologists (Y. U. and Y. O.).

Statistical analysis Analyses of patients and tumor char-
acteristics were performed using the x? test. Actuarial
curves for disease-free survival (DFS) and overall survival
(0S) were calculated by the Kaplan-Meier technique.’®
DFS and OS were calculated from the date of first surgery
to the date of clinical or pathologica relapse or death. The
significance of differences in DFS and OS were tested
with the log-rank test. To account for the effect of known
prognostic factors, differences in DFS and OS were
adjusted with Cox’s proportional-hazards model.™Y All sta-
tistical analyses were performed with a computer program
package (Dr SPSS 8.0J, SPSS Japan Inc., Tokyo). The cut-
off for significance was taken as P=0.05.

Fig. 1. Immunohistochemical staining with AE1/3 antibody. A
few clusters of carcinoma cells in the parenchyma of the lymph
nodes showed cytoplasmic staining (original, x230).
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RESULTS

A total of 1454 axillary lymph nodes were investigated.
The average number of lymph nodes examined per patient
was 9.8. Occult micrometastases were defined as cancer
cells in lymph nodes which could not be detected by
hematoxylin and eosin staining, but could be detected by
immunohistochemistry, and were morphologically consis-
tent with cancer cells. Occult micrometastases were
observed in 21 of 148 patients (14.2%). The number of
lymph nodes with occult micrometastases was one in al
cases. Small emboli of carcinoma cells in the subcapsular
sinuses of the lymph nodes or a few clusters of carcinoma
cells in the lymph node parenchyma (Fig. 1) were identi-
fied. The size of micrometastatic foci was less than 0.1
mm in all cases. There was no significant association
between the presence of occult micrometastases and tumor
size, histological grade, hormone receptor status, or meno-
pausal status (Table I). At 5 and 7 years, the respective
DFS rates for al patients were 94% and 90%, whereas
their OS rates were 97% and 94%, respectively. In patients
with occult micrometastases, 6 of 21 (28%) relapsed and 6
of 21 (28%) died. In patients without occult microme-
tastases, 8 of 127 (6.3%) relapsed and 6 of 127 (4.7%)
died. The seven-year DFS rate was 93% in patients with-

Table |. Association between Micrometastases and Clinico-
pathological Parameters

Micrometastases

Present Absent P value
(21 tumors) (127 tumors)
Tumor size (mm)
0-20 8 54 NS
21-50 11 69
51-100 2 4
ER
positive 14 69 NS
negative 7 58
PgR
positive 10 62 NS
negative 11 65
Histological grade
I 4 32 NS
I 13 58
" 4 37
Menopausal status
pre 13 59 NS
post 8 68

NS: not significant.



out occult micrometastases and 71% in patients with
occult micrometastases. The seven-year OS rate was 96%
in patients without occult micrometastases and 76% in
patients with occult micrometastases. Univariate analysis
showed significant differences in DFS (P=0.0009) and OS
(P=0.0001) according to the presence of occult microme-
tastases (Fig. 2). Cox’s multivariate analysis demonstrated
that the presence of occult micrometastases was the only
retained variable in OS (P=0.0035) and DFS (P=0.0053)
(Table I1).

DISCUSSION

Since the first description of the correlation between
immunohistochemical detection of occult lymph node
metastases and clinical outcome in breast cancer
patients,*? several studies investigating the clinical signifi-
cance of occult metastases have been reported. Hainsworth
et al. reported that the presence of occult metastases in
two or more nodes was associated with a reduced DFS and
0S.9 Cote et al. reported that occult lymph node metasta-
sis detected by immunohistochemistry was an independent
and highly significant predictor of relapse in postmeno-
pausal breast cancer patients, but not in premenopausal
patients.® It was originally reported that occult lymph
node metastasis detected by immunohistochemistry was an
independent predictor of relapse and death.*? However, it
was later suggested that the value of immunohistochemical
detection was debatable in IDC with a longer follow-up
study, since it was less well correlated with OS.9 In addi-
tion, Nasser et al. reported that occult metastases had no
significant prognostic impact as a group.” Thus, the clini-
cal significance of the occult micrometastases in IDC
detected by immunohistochemistry is still controversial.
The positivity of occult micrometastases in our study was
lower than that of Cote et al. (19%, 112/595),% and higher
than that of De Mascarel et al. (10%, 13/129)® and
Hainsworth (9.3%, 31/333),” but aimost the same as that
of Nasser et al. (14%, 22/159).9 These discrepancies may
be attributed to differences in methodology of immunochis-
tochemistry, including the type of antibodies used, cohort
sizes, follow-up times, patient characteristics and defini-
tion of micrometastases. As CAM5.2, a murine mono-
clonal antibody that is specific for human keratin polypep-
tides corresponding to component numbers 8 and 18, has
been reported to have a staining reaction to fibroblastic
reticulum cells of human lymph nodes,™® we used AE1/3
antibody, which is a widely used cost-effective antibody.
In addition, it has been suggested that Japanese invasive
breast cancer patients without lymph node metastasis tend
to show a survival advantage compared to their Caucasian
counterparts.*? Indeed, the respective DFS and OS rates of
all patients at 5 years in our study were 94% and 97%,
being similar to the rates reported by Saimura et al.

Micrometastases Were Detected
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Fig. 2. DFS and OS curves according to the presence of occult
micrometastases in invasive ductal carcinoma patients diagnosed
as “node-negative.” There were 21 patients in the group with
occult micrometastases (lower curve), and 127 patients in the
group without occult micrometastases (upper curve).

Table Il. Cox's Multivariate Anaysis of DFS and OS in
“Node-negative’ Breast Cancer Patients
DFS 0os
Prognostic factor ; ;
gnost Rerlia;ive P vaue Rerliagntlve P vaue
Tumor sizes 0.1187 0.1042
Histological grade 0.9747 0.7106
Micrometastases 48113 0.0053 5.7518 0.0035
ER 0.6226 0.804
PgR 0.9423 0.9938
Menopausal status 0.4936 0.882

Relative risks are presented only for the retained variables.
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(DFS, 90.8%; OS, 93.9%).* To our knowledge, our pre-
sent investigation is the second, after that of Trojani et
al.,' to report that occult micrometastasis detected by
immunohistochemistry is a highly significant and indepen-
dent predictor of shorter DFS and OS, regardless of the
size or number of micrometastases and menopausal status.
Recently, Masuda et al. reported that the presence of
micrometastases in axillary lymph nodes detected by
reverse transcription-PCR (RT-PCR) methods was an inde-
pendent and significant predictor of clinical outcome in
Japanese breast cancer patients.*® Our findings support their
result. Although the detection rates of occult micrometasta
ses by RT-PCR methods seem to be higher than by immu-
nohistochemistry, we propose that immunohistochemical
detection of occult micrometastases is a less cumbersome,
expensive and time-consuming method than RT-PCR, and
can be recommended as a routine procedure in many labora-
tories. However, routine pathological examination of lymph
nodes usually examines only half of a lymph node, and
the remainder is discarded. Therefore, we still may not be
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able to detect all occult micrometastases. Serial macroscopic
sectioning in combination with immunohistochemistry
may improve the detection rates of occult micrometasta-
ses.9 Although a larger series and longer follow-up are
required, our present investigation suggests that immuno-
histochemical detection of occult micrometastases in axil-
lary lymph nodes after routine pathological examination
could be useful in identifying the “node-negative” breast
cancer patients subgroup at high risk for relapse and death.
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