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Purpose: We aimed to assess the concordance of the im-
munohistochemical profiles of core biopsy before adminis-
trating neoadjuvant chemotherapy with that of the surgical
specimens after a definitive operation for breast cancer.
Methods: We retrospectively reviewed the estrogen receptor
(ER), progesterone receptor (PR), and HER-2 expressions
in 130 consecutive patients who received neoadjuvant che-
motherapy and were followed by surgery during the period
between February 2002 and March 2006. The pathologic
complete tumor response rate for this group was 4.6% (6/
130). Both the pre- and post-operative immunochistochemi-
cal profiles were available in 32 of the 124 patients (25.8%).
Immunohistochemical staining was done on the core biopsies
before chemotherapy and on the surgical specimens after
operation.

Results: There were 12 markers from 11 patients that were
altered out of the 96 total markers (ER, PR, or HER-2) from
32 patients: 2 ER (2/12, 16.7%), 4 PR (4/12, 33.3%), and 6

HER-2 (6/12, 50.0%). One patient simultaneously had cha-
nges in the expressions of PR and HER-2. Conversion of
the hormone receptor status occurred in 3 patients (3/32,
9.4%): this was positive to negative in two, and vice versa
in one. In addition, there were 6 conversions (6/32, 18.8%)
of the HER-2 status from negative to positive.

Conclusion: The hormone receptor status changed in 9.4%
of the 32 patients and the HER-2 status changed in 18.8%
of the 32 patients after neoadjuvant chemotherapy. We have
concluded that conducting only a single immunohistoche-
mical study about ER, PR, and HER-2 may not be enough
to exactly estimate the tumor marker status in the neoadju-
vant setting.
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Alteration of Markers after Neoadjuvant Chemotherapy
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Table 1. Clinicopathologic characteristics

Characteristics No. of patients %
Mean age (yr) 428+9.4
Stage (pre-chemotherapy, clinical)
B 4 13
A 16 50
ns 9 28
nc 3 9
Stage (post-operative, pathologic)
| 5 16
IIA 1 3
1B 10 31
A 8 25
ns 2 6
nc 6 19
Histology
Infiltrating ductal 30 94
Mucinous 1 3
invasive micropapillary 1
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Table 2. Treatment characteristics

Characteristics No. of patients %

Number of cycles (Docetaxel+Adriamycin)

2 4 13

3 25 78

4 3 9
Chemotherapy response

PR 19 59

SD 1 35

PD 2 6
Type of operation

Mastectomy 18 56

BCS 14 44

PR=partial response; SD=stable disease; PD=progressive disease;
BCS=breast conserving surgery.
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Table 3. Alteration patterns of ER and PR expression on IHC
after neoadjuvant chemotherapy (n=32)

) Surgical specimen
Specimen type & IHC results _

+ -
ER
Pre-chemotherapy gun biopsy
+ 12 1
- 1 18
Conversion rate=6.25% (2/32)
PR
Pre-chemotherapy gun biopsy
+ 9 3
- 1 19
Conversion rate=12.5% (4/32)
Hormone receptor status
Pre-chemotherapy gun biopsy
+* 14 2

- 1 15
Conversion rate=9.4% (3/32)

ER=estrogen receptor; PR, progesterone receptor; IHC=immunohis-
tochemistry.

*Hormone receptor (+)=ER (+) and/or PR (+); Hormone receptor (-)=
ER (<) and PR ().
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Table 4. Alteration patterns of HER-2 on IHC after neoadjuvant
chemotherapy

Surgical specimen
= 1+ 2+ 3+

Specimen type & IHC results

Pre-chemotherapy gun biopsy

- 14 3 2 1
1+ 1 1 3 0
2+ 0 0 1 0
3+ 0 0 0 6

Conversion* rate=18.8% (6/32)

IHC=immunohistochemistry.
*Conversion=(- or 1+) to (2+ or 3+) or vice versa.

Table 5. Clinicopathologic characteristics of 11 female patients who experienced receptor expression changes after neoadjuvant

chemotherapy
= Age Stage Dx NGHG CTx op Marker status (ER/PR/HER-2)
Clinical Pathlogic [ESBOISC Initial After

1 31 T2N1 T1NO IDC 3/ PR BCS -2+ +-12+
2 47 T4AN1 T4N1 IDC 2/l SD MRM +/+/- -/+/-
3" 45 T3N2 T3N2 IDC 3/ SD MRM ++/+ +-12+
4 46 T4N1 T2N1 IDC 3INA PR BCS -[+/- -I--
5 36 T3N2 T3NO IDC 3 SD MRM -[+/- -/-I-
6 29 T2N2 T2N3 MC 2INA PR BCS +/-/- +/+/+
7 61 T2N2 T2N2 IDC 3l SD MRM ++/+ +H+2+
8 37 T4N1 T2N2 IDC 2/ PR BCS +/+/- ++/2+
9 47 T3N1 T3N1 IDC 3/ SD MRM -I-+ -I-12+

10 55 T4N1 T4N2 IDC 2/l PD MRM +/-/- +-12+

ihl 64 T2N2 TIN3 IMC NA PR BCS -/-I- -/-13+

Pt=patient's number; Dx=histologic diagnosis; NG=nuclear grade; HG=histologic grade; CTx=chemotherapy; Op=0operation type; ER=estrogen
receptor; PR, progesterone receptor; IDC=infiltrating ductal carcinoma; MC=medullary carcinoma; IMC=invasive micropapillary carcinoma; PR=
partial response; SD=stable disease; PD=progressive disease; BCS=breast conserving surgery; MRM=modified radical mastectomy; NA=not

available.

*One patient (pt 3) simultaneously experienced PR down-expression and HER-2 up-expression.
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