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Purpose: The expression of hormone receptors is the most method used was Allred system in 20%, modified Allred
reliable factor for predicting the responsiveness to hormonal system in 15%, report the % of positive tumor cells in 45%,
therapy. At present, immunohistochemistry (IHC) is considered positive/ negative in 15% and others in 5%. The expression
as a practically reliable method. This study was designed to rate of ER was ranged from 45.6% to 93% (mean 63.5%) and
examine the interlaboratory variance in immunohistochemical the expression rate of PR was ranged from 27% to 90% (mean
assays for estrogen receptor (ER) and progesterone receptor 59.1%). The differences according to the numbers of breast
(PR) in Korea. Methods: The Korean Study Group for Breast cancer in each institute, primary antibodies, detection systems
Pathology (KSGBP) made a questionnaire to know the cur- and interpretation methods did not influence to the expression
rent situation in HR assay in Korea. The questionnaire was rate of ER/PR, statistically (p>0.05). Conclusion: In Korea,
sent to the members of KSGBP by e-mail, which were includ- the interlaboratory variance in ER/PR IHC procedure was too
ed eight questions relating to tissue handling, ER/PR IHC huge to make a standardized method. We suggest the proper
procedure and interpretation method. Forty laboratories quality control program such as ER/PR staining with positive
replied with the completed questionnaire. Results: All 40 internal and external controls and negative control might be
laboratories were using formalin as a fixative. Pretreatment better to aim at getting similar results among the different
was performed using six different methods including auto- laboratories rather than trying to standardize the procedure.
clave (25%), microwave (30%) and full autostainer (15%).

Primary antibodies for ER were SP1 in 40%, 6F11 in 27.5% Key Words: Estrogen receptors, Immunohistochemistry, Progesterone receptors,
and 1D5 in 32.5%. Primary antibodies for PR were more Questionnaire

variable (seven clones) than those for ER. Interpretation SAH0f: HAEZATER|, HATSIBIAM TR ALZSSH, METAL
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Table 1. Characteristics of responders

Number %

The beds numbers of the hospitals

<100 0 0

100-500 5 12

501-1,000 27 68

>1,000 8 20
The number of patients with newly diagnosed

invasive breast cancer

<100 17 425

101-200 10 25

201-300 4 10

301-400 1 25

401-500 2 5

>500 6 15
The location of the hospitals

Seoul 17 425

Metropolitan area 10 25

Gyeonggi-do 10 25

Jeolla-do 2 5

Chungcheong-do 1 25
The type of hospital respondents work in

University hospital 35 875

Cancer center 2 5

General hospital 2 5

Community hospital 1 25
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Table 2. Applied antigen retrieval system, temperature and
time for ER/PR IHC*

AR tool (n) AR temp AR time (n)
Microwave (n=12) 95°C 15 min (1)
98°C 15min (1)
100°C 10 min (1), 13 min (1), 15min (1),
>100°C 20 min (1), 60 min (1)
125°C 15 min (1)
Boiling 15 min (1)
No info 20 min (1)
20min (2)
Autoclave 121°C 4(1),10(5), 20 (2), 60 (1)
(n=10) 102-107°C 10(1)
Pressure cooker 94°C 40 (1)
(n=3) 121°C 10(1)
>120°C 15-30 (1)
PC in microwave 100°C 20 (1)
(n=3) 121°C 15(1)
boiling 4 min after boiling (1)
Autoimmunostainer
Full A. (n=6)'
Partial A. with 98-100°C 30(3)

PT module' (n=3)

Incomplete information
(n=3)

ER=estrogen receptor; PR=progesterone receptor; IHC=immunohis-
tochemistry; AR=antigen retrieval; Temp=temperature; n=number of
hospital; PC=pressure cooker; A=autoimmunostainer.

*One hospital applied different methods for ER and PR and method
for ER was described here; 'Includes Ventana autostainer and Leica
autostainer; ‘LabVision autostainer with PT module.

Table 4. Characteristics of primary antibody for ER/PR
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Table 3. The used antigen retrieval buffers for ER/PR IHC*

Retrieval solution pH hos,\placi)tétljz% )
Citrate buffer (n=17) pH 4.0 1(2.5)
pH 6.0 13(32.5)
Not specified 3(7.5)
EDTA buffer (n=6) pH 6.0 1(2.5)
pH 8.0 2(5.0)
pH9.0 2(5.0)
Not specified 1(2.5)
Tris buffer (n=2) pH 8.0 1(2.5)
pH9.0 1(2.5)
TE buffer (n=1) pH 9.0 1(2.5)
Targeted retrieval solution' (n=2) pH 9.0 2(5.0)
Ventana retrieval solution (n=4) 4(10.0)
No information (n=8) 8(20.0)

ER=strogen receptor; PR=progesterone receptor; IHC=immunohis-
tochemistry.

*One hospital applied different methods for ER and PR and method
for ER was described here; 'DAKO product.

Clone Company No. of hospital (%) Dilution
ER SP1 LabVisiona 16 (40) 1:50-1:2,000
1D5 DAKO 9(22.5) 1:25-1:100
Immunotech 3(7.5) 1:120, 1:200, prediluted
Zymed 1(2.5) 1:100
6F11 Novocastra 8 (20) 1:40-1:400
Ventana 2(5) Prediluted
DiNona 1(2.5) 1.50
PR PgR 636 DAKO 12(30) 1:25-1:200
16 Novocastra 9(22.5) 1:50-1:800
SP2 Labvision 8 (20) 1:50-1:800
1A6 Ventana 2(5) Prediluted
Novocastra 1(2.5) 1:40
2C5 Zymed 2(5) 1:100, 1:200
10A9 Immunotech 2(5) 1:200, prediluted
hPRa2+hPRa3 Labvision 1(2.5) 1:200
No information 3(7.5)

ER=estrogen receptor; PR=progesterone receptor.
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Table 5. Detection systems for ER/PR IHC

No. of o
hospital
Polymer detection DAKO EnVision 13 32.5
system (n=20) Labvision LP 4 10
Leica Bond polymer refine 2 5
Nichirei N-histofine 1 25
ABC/LSAB (n=11) Ventana iVew 8 20
Leica Bond intense 1 25
L GBI 1 25
Vector vectastain ABC 1 25
Incomplete 9 225

information (n=9)

ER=estrogen receptor; PR=progesterone receptor; IHC=immunohis-
tochemistry; ABC=Avidin-biotin-enzyme complex; LSAB=Labeled strep-
tavidin-biotin-peroxidase.
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Table 6. Interpretation methods for ER/PR IHC

No. of hospital %

Dichotomy (Pos/Neg)

10% cut-off 5 125

5% cut-off total 1 25

Total 6 15
% fraction of stained tumor nuclei

% 14 35

Categorized %* 4 10

Total 18 45
Allred system

Allred 8 20

Mod. Allred"’ 6 15

Total 14 35
Others' 2 5

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

*Negative, positive (11-25%), positive (26-50%), positive (51-75%),
positive (76-100%); 1 (<10%), 2 (11-1/3%), 3 (1/3-2/3%), 4 (>2/3%);
0, 1+ (<10%), 2+ (11-50%), 3+ (>50%); 'Included if information about
fraction and intensity of stained tumor cells contained; ‘Using TMA,
negative, 1+ (>10% and mild intensity), 2+ (>10% and moderate inten-
sity), 3+ (>10% and severe intensity); negative (>5%), 1+ (5-20% and
weak intensity), 2+ (20-50% and inermediate intensity), 3+ (>50% and
strong intensity).
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Figure 1. The differences according to the numbers of breast cancer cases at each institute (A), the antigen retrieval methods (B), the
ER primary antibodies (C), the detection systems (D) and the interpretation methods (E) did not statistically influence the expression
rate of ER and the differences according to the PR primary antibodies (F) did not statistically influence the expression rate of PR.
ER=estrogen receptor; PC=pressure cooker; polymer=polymer detection system; ABC/LSAB=avidin-biotin-enzyme complex/labeled
streptavidin-biotin; %=% of positively stained tumor cells; Allred=Allred or modified Allred system; Dichotomy=posive vs negative.
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