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Changes in the Hormone Receptors and the HER2 Expression in Primary and
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Purpose: This study aimed at evaluating the pattern of
changes in estrogen receptor (ER), progesterone receptor
(PR) and the HER2 expression in primary and recurrent
breast cancer. Methods: In the study, we analyzed the
changes of the ER and PR and the HER2 immunohisto-
chemical expression to identify the patterns of changes and
the predictive factors for the changes in 153 patients with
primary and recurrent breast cancer between 1991 and 2005.
Results: There was a significant decrease in the positive rate
of ER (50.3% to 38.6%, p<0.001), PR (43.8% to 26.8%, p=
0.0095) and the HER2 (40.3% to 36.3%, p<0.001) expres-
sion in the primary breast cancers and recurrent breast can-
cers. The rate of triple negativity (ER/PR/HER2: all negative)
was increased from 25.8% to 43.5% (p<0.001). Among 44
(28.6%) patients with changes in ER and ER status changed
from positive to negative in 31 patients (20.3%) and negative
to positive in 13 patients (8.3%) (p=0.007). For 58 patients
(87.9%) who showed a change of the PR, the PR status
changed from positive to negative in 42 patients (27.5%) and

vice versa in 16 patients (10.4%) (p=0.0006). Twenty one
patients (16.9%) changed from HER2 positive to HER2
negative and vice versa in 9 patients (7.3%) (p=0.029) among
the 30 patients (24.2%) with changes in the HER2 expression.
A multivariate analysis indicated that hormonal therapy was
a significant factor that had an influence on the ER (odds ratio,
4.4) and PR (odds ratio, 2.6) changes. There were no signifi-
cant differences in the survival rates according to the changes
of the ER and PR, and the HER2 expression. Conclusion:
The more common changes from positive to negative among
the ER, PR, and HER2 indicated poor tumor biology of recur-
rent tumor. Therefore, the assessment of the ER, PR, and
HER2 statuses is important for effectively treating recurrent
breast cancer and especially those who have a previous his-
tory of hormonal therapy although survival benefit was not
observed in this study.
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Table 1. Recurrence site of 153 primary breast cancers

Recurrence site Number of patient*

Chest wall 59
Axillary LN 45
SCLN 37
IBTR 20
etc 11

SCLN=supraclavicular lymph node; IBTR=ipsilateral breast true re-
currence; etc=internal mammary node, liver, lung.
*Number was counted with duplication.
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Table 3. Changes of ER, PR, and HER2 expression on IHC in
primary and recurred breast cancers
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Table 2. Positivity of ER, PR, HER2 overexpression and triple
negativity in primary and recurrent breast cancers

Biologic marker PHlTEny RSB p-value
tumor (%) tumor (%)

ER (n=153) 77 (50.3) 59 (38.6) <0.001

PR (n=153) 67 (43.8) 41(26.8) 0.0095

HER2 (n=124) 50 (40.3) 45 (36.3) <0.001

Triple negative (n=124) 32 (25.8) 54 (43.5) <0.001

Biologic marker Number (%) p-value
ER (n=153) 0.007
Change 44 (28.6)
(+)—() 31(20.3)
)= () 13(8.3)
No change 109 (71.4)
PR (n=153) 0.0006
Change 58 (37.9)
(+)— (=) 42 (27.5)
(=)= (+) 16 (10.4)
No change 95 (62.1)
HER2 overexpression (n=124) 0.029
Change 30(24.2)
(+)—) 21(16.9)
)= ) 9(7.3)
No change 94 (75.8)

ER=estrogen receptor; PR=progesterone receptor; Triple negative=
ER negative, PR negative, lack of HER2 overexpression.

ER=estrogen receptor; PR=progesterone receptor; IHC=immunohis-

tochemistry.

Table 4. Predictive factors on ER or PR change (Clinicopathologic factors)

ER PR
Factors
No change Change p-value No change Change p-value
Age (yr)
<35 19 (63.3%) 11 (36.7%) 0.544 17 (56.7) 13 (43.3%) 0.759
35-49 62 (73.8%) 22 (26.3%) 53 (63.1%) 31(36.9%)
>50 29 (72.5%) 11(27.5%) 26 (65.0%) 14 (35.0%)
DFI (yr)
<2 56 (76.7%) 17 (23.3%) 0.168 53 (72.6%) 20 (27.4%) 0.013
>2 54 (66.7%) 27 (33.3%) 43 (53.1%) 38 (46.9%)
Tumor size
<2cm 37 (72.6%) 14 (28.4%) 0.829 31(60.8%) 20 (39.2%) 0.780
>2.cm 73(70.9%) 30(29.2%) 65 (63.1%) 38(36.9%)
Recurrence
Chest wall 1(69.5%) 8(30.5%) 0.717 3 (55.9%) 26 (44.1%) 0.234
Axillay LN 2 (76.2%) 10 (23.8%) 0.433 1(73.8%) 11 (26.2%) 0.092
SCLN 26 (78.8%) 7 (22.2%) 0.385 24 (72.7%) 9(27.3%) 0.224
IBTR 2(60.0%) 8(40.0%) 0.176 2(60.0%) 8(40.0%) 0.836
LN metastasis
No 43 (79.6%) 11(20.4) 0.112 33(61.1%) 21(38.9%) 0.977
Yes 62 (67.4%) 30 (32.6%) 56 (60.9%) 36 (39.1%)

ER=estrogen receptor; PR=progesterone receptor; IBTR=ipsilateral breast true recurrence; DFl=disease free interval; LN=lymph node.
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Table 5. Predictive factors on ER or PR change (adjuvant therapy)

ER PR
Factors
No change Change p-value No change Change p-value

RTx

No 87 (77.0%) 26 (23.0%) 0.018 72 (63.7%) 41(36.3%) 0.486

Yes 23 (57.5%) 17 (42.5%) 23 (57.5%) 17 (42.5%)
CTx

No 37 (68.5%) 17 (31.5%) 0.557 32(59.3%) 22 (40.7%) 0.562

Yes 73(73.0%) 27 (27.0%) 64 (64.0%) 36 (36.0%)
HTx

No 9(87.5%) 7 (12.5%) 0.0007 3(76.8%) 13 (23.2%) 0.006

Yes 60 (61.9%) 37(38.1%) 53 (54.6%) 44 (45.4%)
Tamoxifen 56 (61.5%) 35 (38.5%) 0.802 49 (53.9%) 42 (46.1%) 0.541
Other HTx 4(66.7%) 2(33.3%) 4(66.7%) 2(33.3%)

ER=estrogen receptor; PR=progesterone receptor; RTx=radiotherapy; CTx=chemotherapy; HTx=hormonal therapy; Other HTx=aromatase inhibitor,
Zoladex.

Table 6. Multivariate analysis of predictive factors on ER or PR change

ER PR
Factors
OR 95% Cl OR 95% Cl

DFI (>2yr) 1.65 0.81 3.36 2.34 1.19 4.60
Tumor size (>2 cm) 1.09 0.51 2.29 0.91 0.45 1.81
RTx 2.38 1.1 5.10 1.32 0.63 2.74
CTx 0.81 0.39 1.66 0.82 0.42 1.61
HTx 4.40 1.81 10.73 2.55 1.24 5.26
Age (35-49) 0.61 0.25 1.49 0.77 0.33 1.79
Age (=50) 0.66 0.24 1.81 0.70 0.27 1.86

ER=estrogen receptor; PR=progesterone receptor; OR=0dds ratio; DFI=disease free interval, RTx=radiotherapy; CTx=chemotherapy; HTx=hormonal
therapy; Cl=confidence interval.
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Figure 1. Survival curve of patient according to change of hor-
mone receptor and HER2 expression in primary and recurrent
breast cancer.

Figure 2. Survival curve of patient according to change pattern of
hormone receptor and HER2 expression in primary and recur-
rent breast cancer.
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