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Comparing Fluorescence In Situ Hybridization and Immunohisto-
chemistry to Determine the HER-2/neu Status in Breast
Carcinoma
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Department of Pathology, Inje University Sanggye Paik Hospital, Seoul, Korea

Background : Identification of HER-2/neu status is important in predicting the response to
specific chemotherapy in breast carcinoma patients and HER-2/neu status is associated with
poor clinical outcome even with systemic chemotherapy. Introduction of fluorescence in situ
hybridization (FISH) allows an accurate assessment of the level of gene amplification with
information about distribution of gene copies in histologic sections. Methods : HER-2/neu
status was performed on paraffin sections of 176 primary breast carcinomas by FISH, using
PathVysion and by immunohistochemistry (IHC), using HercepTest. The results of HER-
2/neu amplification was compared with clinical and pathological prognostic factors. Results :
HER-2/neu amplification and overexpression were detected in 51 tumors (29.0%) by FISH
and 32 tumors (18.2%) by IHC. The results of each method agreed with each other in 157
tumors (concordance: 89.2%, kappa=0.783). HER-2/neu amplification was associated with
poor nuclear grade, marked nuclear pleomorphism, and presence of the combined ductal
carcinoma in situ in the invasive ductal carcinomas as well as Van Nuys grade of the ductal
carcinoma in situ component (p<0.05). Conclusions : The comparison of FISH and IHC
demonstrated an excellent correlation of HER-2/neu overexpression 2+ and 3+ with gene
amplification. However, FISH may be a more accurate and reliable method for negative and
1+ cases. HER-2/neu amplification proves to be of prognostic relevance.

Key Words : Mammary Neoplasms-In Situ Hybridization, Fluorescence-Genes, erbB-2,
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Fig. 1. Fluorescence in situ hybridization shows increased HER-
2/neu gene copy number in breast cancer tissue (HER-2/neu
gene probe, orange signals; chromosome 17 centromere con-
trol, green signals).
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Fig. 2. Scores for HER-2/neu overexpression range from 0 to 3+ (A) 0: Negative; No staining. (B) 1+: Negative; A faint membrane staining
is detected in >10% of tumor cells. The cells are only stained in part of their membrane. (C) 2+: Week positive; A weak to moderate com-
plete membrane staining is observed in >10% of tumor cells. (D) 3+: Strong positive; A strong complete membrane staining is observed

in >10% of tumor cells.
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Table 1. Correlation between results of FISH and immunohisto-
chemistry for the detection of HER-2/neu amplification and
overexpression in 176 breast carcinomas

IHC

FISH Total
0 1+ 2+ 3+

No amplification 120 5 0 0 125

Amplification 11 8 11 21 51

Total 131 13 11 21 176

Concordance: 89.2%.
FISH: fluorescence in situ hybridization, IHC: immunohistochemistry.
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Table 2. Relationship between HER-2/neu amplification and
pathological parameters

Table 3. Relationship between HER-2/neu amplification and
clinical parameters

HER-2/neu (%)

HER-2/neu (%)

p-value p-value
No Amplification  Amplification No Amplification ~ Amplification

Histologic grade 0.152 Age (yr) 0.720

| 20 (90.9) 2(9.1) <50 90 (77.6) 26 (22.4)

Il 63 (75.9) 20 (24.1) >50 46 (76.7) 14 (23.3)

Il 53 (74.6) 18 (25.4) Size (cm) 0.717
Tubule formation 0.644 <2 36 (75.0) 12 (25.0)

1 9(81.8) 2(18.2) 25 88 (80.0) 22 (20.0)

2 25(78.1) 7(21.9) >5 12 (66.7) 6 (33.3)

3 102 (76.7) 31(23.3) Node metastasis 0.064
Nuclear pleomorphism 0.021 0 65 (73.0) 24 (27.0)

1 5 (100.0) 0(0.0) 1-3 35 (81.4) 8(18.6)

2 31(88.6) 4(11.4) >4 36 (81.8) 8(18.2)

3 100 (73.5) 36 (26.5) ER 0.865
Mitotic index 0.118 Negative 72 (76.6) 22 (23.4)

1 72(81.8) 16 (18.2) Positive 49 (78.0) 18 (22.0)

2 28 (75.7) 9(24.3) PR 1.000

3 36 (70.6) 15 (29.4) Negative 55 (77.5) 16 (22.5)
Nuclear grade 0.043 Positive 81 (77.1) 24 (22.9)

| 54 (72.0) 21 (28.0) Stage 0.296

Il 66 (78.6) 18 (21.4) 1 29 (76.3) 9(23.7)

I 16 (94.1) 1(5.9) 2 67 (76.1) 21 (23.9)
DCIS 0.025 3 34 (81.0) 8(19.0)

Absent 42 (91.3) 4(8.7) 4 6 (75.0) 2(25.0)

Present 94 (72.3) 36 (27.7)
EIC 1.000 ER: estrogen receptor, PR: progesterone receptor.

Absent 105 (77.8) 30 (22.2)
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DCIS: ductal carcinoma in situ, EIC: extensive intraductal carcinoma.
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