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Immunocytochemical Assay of Cathepsin D in Fine Needle
Aspiration Cytology of Breast Carcinoma and Benign Breast Diseases

Kyeongmee Park, M.D. and lllhyang Ko, M.D.
Department of Diagnostic Pathology, Inje University Sanggye Paik Hospital, Seoul, Korea

Cathepsin D is a protease which is known to facilitate invasion and metastasis of
breast carcinoma. Overexpression of cathepsin D is associated with poor clinical
outcome and biologic aggressiveness of the breast cancer. We underwent immuno-
cytochemical assay(ICA) for cathepsin D in fine needle aspiration cytology(FNAC)
specimens from the breast carcinoma and benign breast diseases. In FNAC specimens
cathepsin D was expressed in 21(42.9%) out of 49 cases of invasive ductal carcinoma,
whereas negative result was observed in all 15 cases of benign breast diseases
including 7 fibroadenomas, 6 fibrocystic diseases, and 2 benign ductal hyperplasias.
Among the 11 FNAC specimens from ductal carcinoma in situ(DCIS), cathepsin D was
expressed in 3 cases(27.3%). In FNAC specimens immunocytochemistry for cathepsin
D showed positive result in 24 out of 60 carcinomas(sensitivity, 40%) and negative
result in 15 out of all 15 benign breast diseases(specificity, 100%). No significant
correlation was noted between cathepsin D expression in FNAC specimen and
clinicohistological characteristics of the breast carcinoma, such as hormone receptors
and cell differentiation. In conclusion, ICA of cathepsin D in FNAC specimens thought
to be a good adjunct to differentiate malignancy from benign breast diseases.

Key words: Fine needle aspiration cytology, Breast carcinoma, Cathepsin D,
Immunocytochemistry
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Table 1. Expression of cathepsin D in the breast carcinoma and benign breast disease

FNAC Histology
Diagnosis No. of cases
negative positive negative positive

FA 7 7 0 7 0
FCD 6 6 0 6 0
BDH 2 2 0 2 0
DCIS 11 8 3 3 8
IDC 49 28 21 21* 22%
Total 75 51 24 39* 30*

FNAC: fine needle aspiration cytology, FA: fibroadenoma,
FCD: fibrocystic disease, BDH: benign ductal hyperplasia,

DCIS: ductal carcinoma in situ, IDC: invasive ductal carcinoma

*: Tissue biopsy was not done in 6 cases.
Sensitivity = 3+21/60 = 40.0(%)

Specificity = 7+6+2/15 = 100.0(%)

Positive predictive value = 3+21/24 = 100.0(%)
Negative predictive value = 7+6+2/51 = 29.4(%)



Fig. 1.
aspiration cytology: Ductal carcinoma cells reveal
cytoplasmic expression of cathepsin D(x400).

Immunocytochemical finding of fine needle
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Fig. 2. Immunocytochemical finding of tissue biopsy:

Invasive ductal carcinoma shows cytoplasmic expres—
sion of cathepsin D(x400).

2 AR Y pHE Hole A A
%% 34 kDY 14 kDO YA =E WH3}ste]
A3 9 Reas A4S Ui 2
Aol M FaEe AHEFD HAt FE F
ZH A 744l DO wEe] 50% WelelA &
Zee Wl Fd S AR AHEd A
A} 22X = 7hE4l D] o] M w3
A ket ol GAEolM 7AHAl Do &
Bt SAHoE olFoge SR A7
ot meba AREFQ AMEHANA 74 D
o] FAE #Aste Aol FUAE Fgs] A
9 = gle B YHoR o8 5 3l
S o= etk ok AREFS HAwT of
Yt dxAeAE 74 D7F A3 dd A
9e At ' & 430]

al
254 (58.1%) | A 2t
el

22 74 D 249 Ao ¢ TAAS
A3 wiAstA e Kate o2 Azgitt
g Fajade] 44S 7H 744 D7k
AAZ FAEY A& HEH HAIgE HHA]T)
ex0] thajHE =] Btk Johnson 57E
FHAHNEFE o]&3 AFPNA 7184l D7b

AetS gAsta dAEe] AEFS FH314]7)
A& FAsted A o] Ao

r X



o s 21 2] 813 7] A1\ A2F, 2000

Table 2. Correlation of clinico-pathologic features and cathepsin D expression in fine needle aspiration cytology
of invasive ductal carcinoma

Cathepsin D expression

Prognostic factors Total No. p value
negative(%) positive(%)

Estrogen receptor NS
negative 7( 58.3) 5( 41.7) 12
positive 18( 58.1) 13( 41.9) 31

Progesterone receptor NS
negative 4( 50.0) 4( 50.0) 8
positive 21( 60.0) 14( 40.0) 35

Histologic grade NS
I 3(100.0) 0( 0.0 3
I 13( 54.2) 11( 45.8) 24
I 9( 56.3) 7( 43.7) 16

Nuclear grade NS
I 2( 50.0) 2( 50.0 4
I 14( 58.3) 10( 41.7) 24
I 9( 60.0) 6( 40.0) 15

Lymph node metastasis NS
negative 12( 63.2) 7( 36.8) 19
positive 13( 54.2) 11( 45.8) 24

* NS : not significant
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