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Abstract: To search for the risk factors associated with local recurrence and distant metastasis of breast cancer
treated by lumpectomy and irradiation, 112 cases treated during a period of eleven years (1983-1994) at
University Hospital, Jacksonville were studied. Among those studied, 4(4%) patients recurred locally within one
year of treatment; 10(9%) cases presented with distant metastasis within 3 years. No obvious clinical risk factors
were identified for local recurrence, however, positive node status appeared to be associated with distant
metastasis. The primary tumors of these cases were then studied using immnohistochemical staining to evaluate
the potential prognostic value of tumor markers including estrogen receptor(ER), progesterone receptor(PR),
tumor suppressor gene p53, HER2 /neu oncogene and multidrug resistance gene (MDR1). The overexpression
of p53 was associated with all local recurrence while 50 per cent was associated with distant failures. The
overexpression of MDR1 gene was observed in 80 per cent of all distant failure cases. This interesting findings
may warrant further studies on a larger scale to assess the predictive value of p53 and MDRI in the overall

management of breast cancer.
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Lumpectomy and radiation has been a treat-
ment of choice for women with early breast cancer for
anumber ofyears."!* The combination of lumpectomy
and radiation has proven to be as effective as a radical
or modified radical mastectomy without disfiguring
the patients.>*®'* The usage of chemotherapy and or
hormonal therapy in a high risk group of patients in
conjunction with surgery and or radiation has added
more value to the overall management of breast can-
cer.'™*” While the search for an improved method of
treatment has always been in the forefront, there
continues to be a need for molecular biomarker as
predictive and prognostic factors to evaluate the res-
ponse to various treatments including chemotherapy
and radiation therapy.?*34%4

This study was intended to evaluate two following
goals.

1. Toevaluate the efficacy of radiation treatment
after lumpectomy by using local and distant failures as
an end point of study.

2. Toidentify the potential molecular biomarkers
as predictive and prognostic factors of response to
radiotherapy.

MATERIALS AND METHODS

Patients

One hundred and twelve patients with primary
breast cancer treated with lumpectomy followed by
definitive radiotherapy at the University Florida Health
Science Center/Jacksonville, Florida, between 1983-
1994 were studied. Surgical treatment consisted of
complete removal of primary tumor with wide local
excision or quadrantectomy. All cases underwent post
lumpectomy mammography to detect any residual
tumors. Three of six cases with positive margins were
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re-excised. Node dissection was performed in 103
patients. Approximately one third of the patients (38
cases) also received adjuvant chemotherapy. Another
third (42 cases) received hormonal therapy with
tamoxifen. Chemotherapy consisted of 5-fluorouracil,
Cyclophosphamide, Methotrexate (CMF) or Cytoxan
and Adriamycin for women who were considered as
high risk (e.g. young age, positive nodes) by medical
oncologists. The endpoint of observation was local
recurrence and distant metastasis of breast cancer.
The follow up period ranged from 3 to 14 years. For
the 95 disease-free survivors, the median follow-up was
7 years.

Radiation Therapy

The treatment plan is summarized in Table 1.
Briefly, the breast was irradiated using two opposed
medial and lateral tangential ~ portals encompassing
the whole breast with small portion of the lung. The
total tumor dose of 5000-5040 cGy was administered in
25-28 fractions to 90 per cent isodose. After whole
breast irradiation, additional 1000/5 fractions were
administered to the original tumorsite. Supraclavicular
and axillary irradiation were performed in all patients
with axillary metastasis and advanced T stage with a
tumor dose of 5000/25 fractions to the depth of 3 cm.
Posterior axillary irradiation was used to supplement
radiation to the mid plane of the axilla after anterior
supraclavicular-axillaryirradiation to bring the dose to
5000 cGy. No attempt was made to treat internal
mammary node except a few with T3 or T4 in the early

years.

Immunohistochemical Analysis

Standard immunohistochemical analysis was per-
formed. The procedures were summarized as follows:

1. Slide preparation: Four micrometer sections

Table 1 Radiation treatment plan.

Field Dose/Fractions Depth Technique Machine
Breast 5000-5054/25-28 90% Opposed 20meV/6MeV/Cobalt 60
Tangential
Boost to tumor bed 1000/5 90% AP 20 MeV
Supraclavicular & Axilla 5000/25 3cm AP 6MeV/Cobalt 60
Post axilla boost 5000 mid axilla Mid axilla PA 20 Mev/6MeV/Cobalt 60
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Table 2 Specification of antibodies to 5 molecular biomarkers.

Clonality Vender Dilution
Estrogen receptor (ER) 6F11 Novacastra 1:15
Progesterone receptor (PR) PR-2C5 Zymed 1:25
Anti-human p53 protein DO-7 Dako 1:30
HER-2/neu oncogen protein TAB250 Zymed 1:20
Multiple-drug-resistance gene protein (MDR) uic2 Immunotech 1:60
were cut from the formalin-fixed paraffin-embedded REsuLTS

tissure blocks. Sections were placed on silanized glass

slides. After being dried in an oven for one hour at
65°C, the slideswere deparaffinized with three changes
of xylene, then rehydrated with graded ethanol and

Biographic and Biological Characteristics of the Patients

Sixty six cases (59%) were Caucasians, 44 were
blacks. One was Asian and one was hispanic. Their

distilled water.

2. Pretreatment: The slides subjected to ER, PR,
and pb53 analysis were pretreated by standard high
temperature antigen recoveryin 1 mM citrate buffer at
pH 6.0. The slides for HER-2/neu analysis were
pretreated enzymatically (with 0.1% Ficin) according
to the protocol. MDR analysis did not require any

ages range from 28 to 86 years with amedian age of 59.
As demonstrated in Table 3, most of the tumors were
T1, T2 and stage I and II without lymph node involve-

Table 3 Clinical and histolgoical characteristics of the tumors.
pretreatment. Endogenous peroxidase was blocked

using 3 per cent hydrogen peroxide for 5 minutes.

Lumpectomy (112)

3. Primary antibody reaction: Thespecificationsof  Tumor size
antibodies used in our study are listed in Table 2. ER, T1 61 (54%)
PR, p53, and HER-2/neu assays were performed using T2 43 (39%)
Ventana ES automated immunohistochemical stain- T3 5 (4%)
ing system (Ventana Medical Systems, Tucson, AZ T4 3 (3%)
85705). Primary antibodies were inclubated on the  Positive nodes
slides for 32 minutes at 42°C. MDR antibody was 0 73 (65%)
applied manually. The incubation was at room tem- 1-3 11 (10%)
perature for 30 minutes. 4-9 12 (11%)
4. Secondary antibodyreaction: Astandardlabeled >10 7 (6%)
streptavidin-biotin detection method (LSAB2, catalog No node dissection 9 (8%)
number KO675, DAKO, Carpinteria, CA (93013) was  Stage
used with diaminobenzidine (DAB) as a substrate. | 50 (45%)
5. Counterstaining andinterpretation: ER,PR,and Il 50 (45%)
p53 slides were counterstained with ethyl green. I 12 (10%)
Brown nuclear staining indicated immunoreactivity.  Histological types
The counterstain for HER-2/neu and MDR was Infil. ductal 65 (58%)
hematoxylin. Membrane and cytoplasm staining Grade Il 5 (4%)
brown indicate HER-2/neu and MDR overexpression. Grade IlI 30 (27%)
Each run of assay was performed in parallel with a Others 12 (11%)

negative and a positive control slide.
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ment. The majority of the tumors were infiltrating
ductal carcinoma.

Follow-up Status

All 112 patients were followed-up very well after
surgery and radiation treatment (Table 4). There
were 4 cases of local recurrence within a year of
treatment. Ten cases developed distant metastasis
within 3 years. Ninty-five cases survived free of breast
cancer. Four patients died of intercurrent disease
which were not related to breast cancer. The follow-
up periods range from 3 to 14 years. For the 95 tumor
free survivors, the median follow-up was 7 years. 5-
years disease-free survival was 92 per cent for stage I; 85
per cent for stage II and 83 per cent for stage III
respectively (Table 4).
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Risk Analysis

No obvious clinical risk factors were identified for
4 local recurrent and 1 regional cases (Table 5).
However, node positivitywas more frequently observed
In metastasis cases (Table 6). In order to investigate
the potential predictive value of molecular tumor
markers, the expression of 5 proteins were analyzed
using immunohistochemical method. No obvious
pattern of expression was found regarding to ER, PR,
and HER-2/neu. However, p53 immuno-reactivity was
found in alllocal recurrence cases as well as 50 per cent
of the metastatic cases. Table 7summarizes the clinical
and molecular characteristics of the local recurrence
cases, indicating among all the risk factor investigated,
p53 positivity was the only factor observed in all four
cases. Among the 5 distant metastatic cases that were

Table 4 Summary of follow-up status of breast cancer patients.

Stage Patients Local Recurrence Distant Metastasis Disease-free Survivors
| 50 2 (4%) 3( 6%) 44 (92%)*
I 50 2 (4%) 6 (12%) 41 (85%)*
11 12 1 (8%) 1( 8%) 10 (83%)
Total 112 5 (4%) 10 ( 9%) 95 (87%)
*2 Patients died of intercurrent diseases
Table 5 Clinical risk factors analysis of locally recurrent cases.

T1 T2 T3 T4 Total
NO 2/50 1/22 01 0/3 3/76 (4%)
N1 0/10 117 1/2 0 2/29 (7%)
N2 01 0/4 0/2 0 0/7
Total 2/61 (3%) 2/43 (5%) 1/5 (20%) 0/3 5/112 (4%)

Table 6 Clinical risk factors analysis of metastatic cases.

T1 T2 T3 T4 Total
NO 3/50 1/22 01 0/3 4/76 (5%)
N1 1/10 317 1/2 0 5/29 (17%)
N2 01 1/4 0/2 0 1/7 (14%)
Total 4/61 (7%) 5/43 (12%) 1/4 (20%) 0/3 10/112 (9%)
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Table 7 Summary of clinical and molecular characteristics of local/regional recurrence cases.
Clinical Molecular Recurrence Salvage Treatment Outcome
1 41 y/o, T2NO, ER (+), PR (+), HER-2 (=), 9 months Chemo Distant
1Q, Margins (+) MDR (+), p53 (+) Breast & Node (CAF) metastasis
Inflammatory Death
2 41 y/o, TIND, ER (). PR (-),HER-2 (-), 7 months Surgical NED
1Q MDR (-), p53 (+) Breast (MRM)
3 57y, ER (+), PR (-), HER-2(+), 1 year Surgical NED
T1 No, CIS MDR (-), p53(+) Breast (MRM)
4 36ylo ER (-), PR (+), HER-2(-), 1 year Surgical Living
T2 NO, IQ MDR (+), p53 (+) Breast (MRM)
poorly, Chemo
vascular invasion (Taxol)
5* 33y/o Not available 9 years XRT Pleural
T3 N1, 9x10 Internal Chemo involvement
cm mammary node Death

*A case of regional recurrence. Also a consultation case.

available for retrospective immuno-histochemical
analysis, 4 of them were MDR positive. This may
suggest a potential role of MDR as a risk factor of
resistance to multiple therapy modality. No obvious
differences were observed regarding to the clinical risk
factors and molecular markers between the group
receiving adjuvant chemotherapy versus the group not
receiving adjuvant chemotherapy.

DiscussioNn

Our treatment appeared to be effective as com-
pared to the other series in the literatures.!»»5781012 Ag
shown in Table 4, the local recurrence occurred at the
rate of 4 per cent. These figures fared very well with
many published data or even better in some national
protocols.'**781112 Factors contributed to our results
perhaps were due to 1) Lumpectomy followed by
irradiation is the very effective treatment reducing
not only local recurrence but also distant metastasis;
2) Uniformed radiation treatment policy; 3) Most, if
not all, our cases had clear surgical margins prior to
initiating radiation treatment; 4) Most of our patients
had negative node (stage I and II) (Table 3).

Our data showed lymph node metastasis was a
clinical risk for distant metastasis (Table 6) but not for

local recurrence (Table 5). Our findings confirmed
the data from previous study by other group.}25781014
P53 overexpression was observed in all local recurrent
cases and 50 per cent of distant metastatic cases. This
finding raised the importance of the findings relative
to significant predictive value of p53 immunoreactivity
for local recurrence of breast cancer.®*42% It was
important also to know that in invasive breast cancer
without treatment about 20-30 per cent showed p53
immunoreactivity.” In published literatures, others
have reported controversially on the expression of p53
immunoreactivity regarding to recurrent and meta-
static breast cancer cases, ranging from no significant
predictive value to significant in both groups.’%424352

The protein product of the Multidrug Resis-
tance Gene (MDR 1) was known to be predictive in
breast cancer refractory to chemotherapy.®*” The
P-glycoprotein (MDR 1) was also known to be
overexpressed in Glioblastoma multiforme brain
tumors which were resistant to both irradiation and
chemotherapyandin both patientsand cell cultures. 84

Eventhough little is known about the association
of MDR 1 gene overexpression and radiation resist-
ance in breast cancer, our data showed that
overexpression was observed in 80 per cent of breast
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cancer tissue from patients who later on developed
distant metastasis and 50 per cent of breast cancer
tissue from patients who later on developed local
recurrence. These findings may be important and
significant in recognizing the tumor resistance to
chemotherapeutic agents and or radiation prior to
initiating the treatment.

Recently the study was underway to investigate
the blocker of MDR 1 protein in order to obviate the
effect of MDR 1 protein towards the radiation or
chemotherapeutic agents in order to improve the
response rate of locally advanced breast cancer.®® We
are still awaiting the results of those studies.

In regard to Estrogen and Progesterone receptor
(ER,PR) status,ithasbeen acceptedin general that the
presence of ER and PR would indicate a favorable
prognosis.®243551 In the ER and PR negative breast
cancer, the behavior of the tumor would be similar to
those of non hormone dependent carcinoma of the
other parts of the body.?#+%:3!

HER-2/neu overexpression or amplification has
been detected in 25-50 per cent breast cancer and the
amplification of HER-2/neu gene was always associ-
ated with shorter overall survival and rapid relapse. 52
Our data on HER-2/neu overexpression did notseem
toberelated to local recurrencesand distant metastases.
This may be due to our small sample size rather than
negative correlation with survival, local or distant fail-
ures.

P53 alone may not be an effective predictive and
prognostic marker to evaluate the response of radia-
tion treatment. However, knowing the state of p53
suppressor gene whether it is in the mutated or wild
type state may be very useful in determining the bio-
logical behavior of that tumors.**$3# Ttis now known
that Apoptosis (programmed cell death) works best
when p53isin its natural state. Most, ifnotall, chemo-
therapeutic agents and ionizing radiation work best
when pb3 is not mutated.®%% On the other hand,
when p53isin mutated state, its function/ p53 protein
product will not work effectively and in turn, the
radiation and or chemotherapeutic agents under poor
p538 function will not be most effective against the
tumors.

CONCLUSION

1. Lumpectomy and radiation treatment of early
breast cancer is an effective treatment when it was
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done in a good clinical setting.

2. Our data fared very well with most data from
national protocolsin thatlocal recurrence occurred at
the rate of 4 per cent while distant metastasis occurred
at the rate of 9 per cent.

3. We were not able to identify clinical risk fac-
tors for locol recurrence but positive node status ap-
peared to be associated with distant failures.

4. We studied 5 tumor marker proteins using
immunohistochemical staining and found p53 pro-
tein to be positive in all local recurrent cases (100%)
while only 50 per cent was positive in distant failure
cases. MDRI1 gene amplification, on the other hand,
was found to be positive 80 per cent of distant failure
cases.

5. These interesting findings may warrant fur-
ther studies on a larger scale basis in order to further
assess the above data for future clinical usage.
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