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Analysis of Estrogen and Progesterone Receptors
in Breast Carcinoma

= Comparison of immunocytochemical assay with biochemical dexiran-coated charcoal assay -

Illhyang Ko, M.D. and Kyeongmee Park, M.D.
Department of Pathology, Inje University College of Medicine

Estrogen receptor(ER) is a soluble form of hormone recepior proiein which is located in the
nucleus and cytoplasm of a cell is found in 60% of cases of the cells of breast carcinoma. Fifty
to sixty percent of ER positive breast carcinoma responds to antthormone therapy wheres the
response rate is only 5% in ER negative tumors. Currently, the ER assay has become a standard
index n the management and prediction of the prognosis of advanced breast carcinoma.
Semiquantitative biochemical assay, dextran-coated charcol(DCC) assay, 1o measure ER from
fresh tissue was first developed by Korenman in 1970 using isotope-labled eriradiol, has been
widely utilized. In 1978, Kurzon newly developed immunocytochemical assay(ICA) employing
monoclonal antibody against those hormone receptors to detect intracellular localization of ER
and progesterone receptor(PR). The results of the assay have been reported by many investigators
thereafter.

The purpose of this siudy was to evaluate the hormonal recepiors with a monoclonal antibody
using an immunoperoxidase procedure to detect both estrogen and progesterone teceptors
(ER-immunocytochemical assay:ER-ICA and PR-immunocytochemical assay:PR-ICA) in 59
cases of paraffin embedded sections from formalin-fixed and routinely processed breast carcinoma
tissue, Concomitantly, fine-needle aspiration biopsy cytology of the breast cancer from 29 women
were assayed for ER/PR receptors. Results were compared with quantitative biochemical values
determined from dextran-coated charcoal(DCC) assay on the fresh tumor tissue obtained
subsequently from the surgery. ER-ICA showed positive result in 22 out of 36 DCC-positive
cases(sensitivity, 61.1%) and negative in 23 out of 23 DCC-negative cases (specificity, 100.0%).
PR-ICA was positive in 33 out of 35 DCC-positive cases(sensitivity, 94.3%) and negative in
16 out of 24 DCC-negative cases(specificity, 66.7%). The value of ER-ICA or PR-ICA positivity
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were roughly correlated with the concentration of ER/PR receptors analyzed by DCC method.
The results of both methods were correlated with the nuclear grade of the tumor(ICA:p=0.002,
DCC: p=0.015) but were not comrelated with histologic grade(ICA: p=0.323, DCC: p=0.0164).
ER-ICA positivity was correlated with lower incidence of axillary node metastasis(p=0.021) but
no significant correlation between PR-ICA positivity and node metastasis(p=0.171). Both
ER/PR-ICA positivity were not correlated with age(p=0.924) and wmor size(p=0.663). The score
of ICA particularly ER was proportional to DCC level(ER: r=0.5, p=0.000, PR: r=0.2, p=0.000).
ICA concordance with DCC of ER and PR were 76.3% and 83.1%, respectively. The concordance
of PR-ICA and DCC was proportional but was statistically less significant. In aspiration biopsy
cytology the concordance of ER(PR-ICA and DCC were 72.4% and 65.5%, respectively.
Immunocytochemical staining 1o identify ER/PR receptors from the tissue of breast carcinoma
would be tested as a mean to substitute for the conventional DCC method. (Korean J Pathol
1996; 30: 228 ~237)

Key Words: Breast cancer, Estrogen receptor, Progesterone receptor, Immunocytochemical
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Table 1. Histologic grading method for breast carcinoma*

I. Histologic factors

Degree of structural dedifferentiation as shown by the
loss of whular arrangement of the cells(l ~ 3 points)

Variations in size, shape, and staining of the nuclei(l ~
3 points)

Frequency of hyperchromasia and mitotic figures(l 3
points)

2. Points awarded according to whether each of the three
histologic factors is present in slight (1), moderate (2),
or marked (3) degree

3. Points added together, making a possible total of 3 w0
9, the smallest number representing the lowest degree
of malignancy

3~5 points:low malignancy (grade I)
6,7 poinisiintermediate malignancy (grade 1I)
8.9 poinis:high malignancy (grade 1I)

*Cited from Bloom HIG and Richardson WW'
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Table 2. Nuclear grading system®

- _

Nu Grade I 1 111
anisocyiosis ++ + + + —+
nuclear shape nﬂ‘:::ﬁg TF;T;ZT;I:I'F regular
nucleoli prominent small — [+

. coarsely finely :
chromatin clumped clumped delicate
mitotic figure Frequent scattered rare

*“Cited from Black MM and Speer FD™
Mu: nuclear feature
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Fip. 1. Invasive doctal carcinoma
with ER positivity. A-nepative,
B-positive only in muclel, C-He-
maroxylin and Eosin stain

Fig. 2. Tovasive ducial carcinoma
with FIU posicivity. All nuclei{A)
and cyioplasmsa(O) are positive.
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Tahle 3. ICA concordance with DCC

Positive MNegative  Owerall(%%)

ER 22/59 2359 45/59(76.3)

PR 33/50 I6/59  49/59(83.1)

ER & PR 1659 B39 24/59(40.7)

ICA: immunocytochemical assay
DCC: dextran-coated charcoal assay

Table 4. Comparison of ER-ICA and ER-DCC

*ER-ICA
‘DCC Mo -
Megative Positive
=10 fmol/mg 23 23 0
>=]0 fmol/mg 36 14 22
Toual 59 37 22

*ER-ICA: Estrogen receptor-Immunocyiochemical assay
'DCC: Dextran-coated charcoal assay

sensitivity: 22/36=61.6%

specificity: 23/23=100%

positive predictive value: 22/22=100%

Table 5. Comparison of PR-ICA and PR-DCC

*ER-ICA
DCC Mo
Negative Positive
<10 fmol/mg 24 16 8
==10 fmol/mg 15 2 33
Total 59 18 41

*ER-ICA: Estrogen receptor-Immunocytochemical assay
'DCC: Dextran-coated charcoal assay

sensitivity: 33/35=04.3%

specificity: 16/24=60.7%

positive predictive value @ 33/d41=80.5%
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Fig. 4. Comelation of PR-ICA and PR-DCC.

Tahle 6. Comparison of ER-ICA and ER-DCC of FNAC

*ER-ICA of FNAC

+

DCC No
MNegative Positive
<10 fmolfmg 13 13 0
>=10 fmol/mg 16 g B
Total 29 21 8

*ER-ICA of FNAC: Esmrogen receplor-Immunocyio-
chemical assay of Fine needle aspiration cytology
'DCC: Dextran-coated charcoal assay

sensifivity: 8/16=50.0%

specificity: 13/13=100%

positive predictive value : 8/8=100%
p=0.003
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Tahble 7. Comparison of PR-Immunocytochemical assay
and PR-Dextran-coated charcoal assay of Fine
needle aspiration cytology

Table 9. Comparison of Tissue PR-Immunocytochemical
assay and Fine necdle aspiration cytology PR-
Immunocytochemical assay

*ER-ICA of PNAC *FMNAC
‘DCC No Tissue No
Negative Posilive Negative Positive
<10 fmol/mg 10 8 2 Megative 5 4 1
==10 fmol/mg 19 8 11 Positive 24 12 12
Total 29 16 13 Toual 29 16 13

*ER-ICA of FNAC: Estrogen receplor-Immunocyio-
chemical assay of Fine needle aspiration cyiology
'DCC: Dextran-coated charcoal assay

sensitivity: 11/19=57 9%

specificity: 8/10=80.0%

p=0.114

Table 8. Comparison of Tissue ER-Immunocyiochemical
assay and Fine needle aspiration cytology ER-
Immunocytochemical assay

*FNAC
Tissue No —
Negative Positive
MNegative 18 18 0
Positive 11 3 8
Total 29 21 8

*FNAC: Fine needle aspiration cytology
sensitivity: $/11=72.7%

specificity: 13/18=100%

p=0.000

2 SAttH g oelr} 9leln(x’=12.524, p=0.002),
2283 Jdtel] w2 ERPRICA 4 &2 grade |
o] 50.0%, grade N7} 30.4%, grade 17} 240%E %
AehE 2ozl glelchx’=2.262, p=0.323). KA T
AtEe] P=4 Hol4dlel ER-ICAL] HAE ¥l
HEH Hel7l FA49 FollH= 60.0%, YLH Ho|
7b ok el Felld = 25.0%2] okdulEE Kol of
o JEA Helrl glE +F ERICA d42] 24
Hhgo] E3 ol EAEIHoz 2ozt 4l
(x*=5.310, p=0.021)(Table 10). PR-ICASFS] 2 a|ef]4
= FHEZF FHelzl S49 FellA 80.0%, okHel

*FNAC: Fine necdle aspiration cyiology
sensitivity: 12/24=50.0%

specificity: 4/5=-80.0%

p=0.343

Table 10. Rclationship between receplor positivity and
prognostic parameter

No. ER+/PR- ER-[PR+ ER+/PR+
Lymph node p=0.021 p=0.171 p=0.033
metastasis 36 92500 23 639) B(222)
no metastasis 200 12(60.0) 16 BO.O)  10(50.0)
not dissccted 2 1(50.00 20100.00 1(50.00
Age p=0.707 p=0.245 p=0.924
==5() 36 12(33.3) 7 75.0)  10(27.8)
=50 22 9409 12( 545 T7(31.8)
Tumaor size p=0.451  p=0.663 p=0.663
<2 cm 23 9(3%.1) 150 65.2)  B(34.8)
2~5 cm 25 114400 17( 680 9{36.0)
=5 cm 10 22009 8( 80.0y  2(20.0
Stage p=0.05 p=0.05 p=0.05
1 700 00y O 0.0) 3(71.4)
Ii 36 9(25.0) 6(16.7) 14{38.9)
11| 700 0.0) 3(42.9) 3(42.9)
v 8 1(12.5) 1(12.5) 3(37.5)

ofl 4 63.9%2] okdvlg& Ho EAHHowm
2u]7} glsichx’=1.579, p=0.171). FEctA] $ha}e]
ded, T =79 o] AWAA|(Sage) Aol
A o2 folgt kAl Belx  sholo
(p>0.05)(Table 10). 7] %ol ol Fokn LA
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