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Influence of Cathepsin D Expression on Prognosis
in Non-Small Cell Lung Cancer
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Backgrounds : Cathepsin D, an aspartic lysosomal proteinase, is believed to be involved in local invasion and
metastasis of tumor cells by its proteolytic activity and has been described to be associated with tumor progres-
sion and prognosis in some human malignancies including breast cancer. But, its prognostic value for human
lung cancer remains to be determined. The purpose of this study is to determine clinicopathological and prog-
nostic significance of cathepsin D expression in non-small cell lung cancer.

Method : Using a polyclonal antibody, immunohistochemical analysis of cathepsin D was performed on paraf-
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fin embedded sections of tumors obtained surgically from 54 patients with non-small cell lung cancer (37 squa-

mous cell carcinoma, 14 adenocarcinoma, 2 large cell carcinoma, and 1 undifferentiated carcinoma).

Results ! Eighteen patients (33.3% ) showed posttive immunoreactivities of cathepsin D in tumor cells. No sig-

nificant correlation of cathepsin D expression in tumor cells was found in p-stage (surgical-pathologic stage),

tumor size, tumor factor, nodal involvement, and differentiation. Of 54 patients, 29 (53.7%) patients showed

moderate to massive cathepsin D-positive stromal cells within the tumor tissues, while the rest (46.3% ) showed

few cathepsin D-positive stromal cells within the tumor tissues. Cathepsin D expression in stromal cells was sig-

nificantly associated with p-stage in non-small cell lung cancer (p=0.031). No significant correlation of the de-

gree of cathepsin D-positive stromal cells was found in tumor size, T-factor, nodal involvement, differentiation.

Cathepsin D expression status in tumor cells and stromal cells was not significantly associated with prognosis

expressed by survival rate. The results of multivariate analyses of variables possibly associated with prognosis

showed that nodal involvement was the only independent prognostic factor in all patients.

Conclusion ; Cathepsin D expression in stromal cells was significantly associated with p-stage in non-small

cell lung cancer. However, it was not related to other clinicopathologic features and prognosis, and Cathepsin D

expression in tumor was not related to p-stage and prognosis. ( Tuberculosis and Respiratory Diseases 2000, 49 :

60-71)

Key words : Cathepsin D, NSCLC, Prognosis.
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Table 1. Characteristics of the patients (n=>54).

Male/Female 41/13
Mean age 55.9 (30-70)
Cell type
Squamous cell carcinoma 37
Adenocarcinoma 14
Large cell carcinoma 7
Undifferentiated carcinoma 1

Fig. 1. Cathepsin D immunostaining. The expres-
sion of cathepsin D ,which is observed in
the cytoplasm of cancer cells, also showed
moderate infiltrating staining of the stro-
mal cells in the (delete) squamous cell car-
cinoma(A) and adenocarcinoma(B).
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Table 2. Comparison of clinicopathologic features according to the expression of cathepsin D in

tumor cells.

Negative(-) Positive( +) P
n=236 (66.7%) n=18 (33.3%)
Sex (M/F) 28/8 13/5 NS
Age 56.3 55.1 0.684
P-stage 0.454
1 AB 5 2
IAB 5 5
mAB 26 11
Tumor size 0.118
<31 12 3
31< <61 13 11
6l= 13 2
T-factor 0.431
T2 18 12
T3 12 5
T4 6 1
Nodal involvement 0.773
Negative 8 3
Positive 28 15
Differentiation 0.238
Well 11 11
Moderate 20 3
Poor 3 6

(53.7 %)M FFTolA theko] o] BEH
tH(Fig. 2 A, B). ZrEAxAe] Cathepsin D2
TE ot HeElRAE wrlehe] AdaEArE At
(p=0.031). #zte] =33 3tx, 4ol 271, 9
o Yxd WA felE Aolg wolxT wiskd
(Table 3).
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927049, .4 TETe FAE/ITE 41.52+5.83
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3001) (Fig. 4).
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Fig. 2. Cathepsin D immunostaining. Massively
infiltrating stromal cells are strongly
positive for cathepsin D expression,
while few of cancer cancer cells express-
ed cathepsin D in the squamous cell car-
cinoma{A) and adenoccarcinoma(B).

Patient survival (%)
100

90
80
70
60
50
40
50 -
20

Cathepsin D expression in tumor cells

- : Negative expression (N=36)
- : Positive expresssion (N=18) P=0.2662

8 6 12 18 24 30 3% 48 B0 66 72
Months after operation

Fig. 3. Comparison of Kaplan-Meier postopera-
tive survival curves according to the ex-
pression of cathepsin D in tumor cells.
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Fig. 4. Comparison of Kaplan-Meier postopera-
tive survival curves according to the
grade of cathepsin D staining in stromal
cells.
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Table 3. Comparison of clinicopathologic features according to the grade of cathepsin D in

stromal cells.

Few Moderate to massive P
n=25 (46.3%) n=29 (53.7%)
Sex (M/F) 18/7 23/6 NS
Age 57.9 54.1 0.158
P-stage 0.031
1 AB 6 1
1AB 2 8
mA,B 17 20
Tumor size 0.180
<31 7 7
31< <61 6 20
61> 7 7
T-factor 0.254
T2 17 13
T3 6 11
T4 2 5
Nodal involvement 0.196
Negative 7 4
Positive 18 25
Differentiation 0.832
Well 14
Moderate 11 11
Poor 6

Table 4. Relationship between cathepsin D in tumor cells and cathepsin D in stromal cells.

Thepsin D in tumor cells

Cathepsin D-positive storomal cells

Positive (n=236)

Negative (n=18)

Few

Moderate to massive

21 4
15 14

(Chi-square=6.294, P=0.012)
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Table 5. Cox’s regression analyses for postoperative survival of patients with lung cancer.

Univariate analysis

Variable X? P
P-stage 7.5016 0.0575
T factor 3.6391 0.1621
Nodal involvement 12.4158 0.0061
Age ' 0.0870 0.7681
Cathepsin D in tumor cell 1.1923 0.2739
Cathepsin D in stromal cell 1.0360 0.3087

Muitivariety analysis
Nodal involvement 12.6421 0.0055
P-stage 2.8439 0.4965
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