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The Difference of Cathepsin D Expression between Invasive
Ductal Carcinoma and Ductal Carcinoma In Situ of the Breast

Hye-Kyoung Yoon and Soo Jin Jung

Department of Pathology, Pusan Paik Hospital, College of Medicine, Inje University, Busan, Korea

It is known that cathepsin D expression in host stromal cells is associated with
a more aggressive tumor behavior in breast cancers. Methods : Cathepsin D expression was
examined in 222 cases of invasive ductal carcinoma (CA) and 25 cases of ductal carcinoma
in situ (DCIS) by the immunohistochemical staining. Cathepsin D expression was evaluated
according to the expression site, either in the tumor cells (CD-T) or in the stromal cells (CD-S),
and graded according to the immunopositivity. The differences of CD-T and CD-S in each case
were evaluated according to the pathologic parameters and estrogen receptor (ER)/proges-
terone receptor (PR) status. Results : The rate of CD-S was significantly higher in the CA
than in the DCIS (p<0.0001). In the CA, the rate of CD-S was higher than that of CD-T, while
in the DCIS, the rate of CD-T was higher than that of CD-S. In the CA, the rate of CD-S and
the tumor grade showed a positive relationship (p=0.0281). There were positive correlations
between the ER positivity and CD-S (p=0.0236), and between the PR positivity and CD-T
(p=0.0246). For the DCIS, no significant relationships were noted between the pathologic
parameters including ER/PR status and CD-T/CD-S. Conclusions : Cathepsin D expression
in the stromal cells seems to be related to the invasiveness and aggressive biological behav-
ior in breast cancers. In addition, there might be some relationship betweeen the ER positivi-
ty and CD-S, and between the PR positivity and CD-T.
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Fig. 1. (A) In ductal carcinoma in situ, the tumor cells are strongly positive for cathepsin D, while the stromal cells are negative for cathep-
sin D. (B) Strong positive reaction for cathepsin D is noted in the stromal cells of invasive ductal carcinoma.

Table 1. Cathepsin D expressions in tumor cells and stromal cells

CD-T CD-S CD-total CD-Tvs CD-S

CD-T> CD-T= CD-T<
CD-S ChS CD-S

CA 222 82 95(42.8) 45(20.3) 42 50(22.7) 130(58.6) 49 70(315) 103(41.4) 28(12.6) 54 (24.3) 126 (56.7)
DCIS 25 6 13(520) 6(24.0) 16 3(120) 6(24.0) 15 3(120) 7(280) 15(60.0) 3(120) 4(16.0)
Total 247 88 112(45.3) 51(206) 58  53(21.5) 136 (55.1) B4 73(29.6) 110(44.5) 43 (17.4) 57 (23.1) 130 (52.6)
p-value 0.4349 <0.0001 < 0.0002 < 0.0001

No. Neg weak (%) strong (%) Neg weak (%) strong (%) Neg weak (%) strong (%)

CD-T, cathepsin D expression in tumor cells; CD-S, cathepsin D expression in stromal cells; CD-total, sum of CD-T and CD-S expression; CA, invasive
ductal carcinoma; DCIS, ductal carcinoma in situ; Neg, negative.
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Table 2. Relationship between clinicopathologic parameters and cathepsin D expressions in invasive ductal carcinomas
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CD-T CD-S CD-total CD-Tvs CD-S
No. —
Neg weak (%) strong (%) Neg weak (%) strong (%) Neg weak (%) strong (%) CCDE;_TS> CC%TS_ CC%TS<

Age <50 128 43 54 26 (21.1 22 29 72(585) 24 41 58(47.1) 17 (13.8%) 31 (25.2%) 69 (56.1%)
(yrs) =50 99 39 4 9(19.2) 20 21 58(586) 25 29 45(45.5) 11(11.1%) 23 (23.2%) 57 (57.6%)

p-value 0.7890 0.8643 0.7243 0.7243
Size <20 58 21 20 12 (22.6) 12 13 28(523) 14 18 21(429) 8(15.1%) 13(24.5%) 27 (50.9%)
(cm) 2.1-50 142 54 64 24(169) 25 35 82(578) 30 47 65 (45.8) 17(11.9%) 31(21.8%) 86 (60.6%)
>51 26 7 11 8(30.8) 5 2 19(73.1) 5 5 16(61.5) 3(11.5%) 9(34.6%) 13(50.0%)

p-value 0.4452 0.3227 0.4226 0.6927
Grade L 49 14 22 13 (26.5) 17 10 22(449) 14 14 21(42.9) 13(26.5%) 11(22.4%) 19(38.8%)
M 83 33 31 19(29) 12 21 50(60.2) 19 28 36(434) 6(7.2%) 29(34.9%) 45(48.2%)
H 90 35 42 13 (14.4) 13 19 58(64.4) 16 28 46(51.1)  9(10.0%) 14 (15.6%) 62 (68.9%)

p-value 0.3002 0.0281 0.6073 0.0003
LN 0 42 17 18 7(16.7) 10 7 25(59.5) 11 13 18(429) 5(119%) 8(19.0%) 25(59.5%)
1-3 35 18 11 6(17.1) 8 7 20(57.1) 9 13 13(37.1) 4(11.4%) 9(25.7%) 20(57.1%)
>4 4 10 22 9(21.9) 4 6 31(75.6) 5 10 26 (63.4) 3(7.3%) 11(25.6%) 25(58.1%)

p-value 0.1816 0.3749 0.1642 0.9611
ER Neg 162 64 67 31(191) 28 44 90(55.6) 36 54 72(44.4) 18(11.1%) 41(25.3%) 93 (57.4%)
Pos 60 18 28 14(23.8) 14 6 40(66.7) 13 16 31(51.7) 10(16.7%) 13(21.7%) 33 (55.0%)

p-value 0.4189 0.0236 0.5725 0.9973
PR Neg 134 59 50 25(18.7) 30 32 72(53.7) 36 42 56 (41.8) 29(21.6%) 75(55.9%) 17 (12.7%)
Pos 88 23 45 20 (22.7) 12 18 58(65.9) 13 28 47 (53.4) 25(28.4%) 51 (57.9%) 13 (14.8%)

p-value 0.0246 0.1516 0.0793 0.0699

CD-T, cathepsin D expression in tumor cells; CD-S, cathepsin D expression in stromal cells; CD-total, sum of CD-T and CD-S expression; Neg, neg-
ative; yrs, years; Pos, positive; L, low; M, intermediate; H, high.

Table 3. Relationship between clinicopathologic parameters and cathepsin D expressions in ductal carcinoma in situ

N CD-T CD-S CD-total CD-Tvs CD-S
° Neg Pos (%) Neg Pos (%) Neg Pos (%) CD-T>CD-S CD-T=CD-S CD-T<CD-S
Age <50 18 5 13(72.2) 11 7(38.9) 10 8 (44.4) 11611%) 2(11.1%) 3(16.7%)
(yrs) >50 7 1 6(85.7) 5 2(28.6) 5 2(28.6) 4(574%)  1(14.3%) 1(14.3%)
p-value 0.5131 0.5130 0.9169 0.9899
Size <20 6 1 5(83.3) 5 1(16.7) 5 1(16.7) 5(83.3%) 0(0.0%) 0(0.0%)
(cm) =21 19 5 14.(73.7) 11 8(42.1) 10 9(47.4) 10(52.6%) 3(158%)  4(21.1%)
p-value 0.5923 0.5505 0.1897 0.5549
Grade L 11 3 8(72.7) 6 5(45.5) 6 5(45.5) 7(63.6%) 2(18.2%) 1(9.1%)
M&H 14 3 11 (78.6) 10 4(28.6) 9 5(35.7) 8(571%)  1(7.1%) 3(21.4%)
p-value 0.7287 0.8417 0.6479 0.5542
ER Neg 21 5 16 (76.2) 14 7(33.3) 13 8(38.1) 13(61.9%) 2(9.5%) 4(19.0%)
Pos 4 1 3(75.0) 2 2(50.0) 2 2(50.0) 2(50.0%) 1(25.0%) 0(0.0%)
p-value 0.2097 0.1798 0.5699 0.2525
PR Neg 13 4 9(69.2) 9 4(30.8) 9 4(30.8) 7(538%) 1(7.7%) 3(23.1%)
Pos 12 2 10 (83.3) 7 5(41.7) 6 6(46.2) 8(61.56%) 2(15.4%) 1(8.3%)
p-value 0.0836 0.2693 0.0140 0.9281

CD-T, cathepsin D expression in tumor cells; CD-S, cathepsin D expression in stromal cells; CD-total, sum of CD-T and CD-S expression; Neg, neg-
ative; yrs, years; Pos, positive; L, low; M, intermediate; H, high.
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(Table 2).
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