



O Falcón1, R Chirino2,3, L León4, A López-Bonilla1, S Torres2, L Fernández3,5, JA García-Hernández1, PF Valerón2 and
JC Díaz-Chico2,3

1Department of Obstetrics and Gynaecology, Hospital Materno Infantil de Las Palmas de GC, Canary Islands, Spain; 2Department of Cellular and Molecular
Endocrinology, Faculties of Medicine and Veterinary Science, University of Las Palmas de GC, Canary Islands, Spain; 3Clinical Research Unit, Complejo
Hospitalario Materno Insular, PO Box 550, E-35080 Las Palmas de GC, Canary Islands, Spain; 4Department of Pathology, Hospital Materno Infantil de Las
Palmas de GC, Canary Islands, Spain; 5Department of Pharmacology, Faculties of Medicine and Veterinary Science, University of Las Palmas de GC, Canary
Islands, Spain

Summary Total cytosolic cathepsin D (Cat D) levels were estimated by an immunoradiometric assay in a series of 156 consecutive patients
with surgical stages I–III primary endometrial adenocarcinoma. Simultaneously, the tissue content of both oestrogen (ER) and progesterone
(PR) receptors, and p185HER-2/neu, DNA content (ploidy), and the fraction of S-phase cells (S-phase) were also estimated. Tumoral Cat D
content ranged from 0 to 243 pmol mg–1 protein (median 44 pmol mg–1 protein) and was not associated with any of the established
clinicopathological and biological prognostic variables, with the exception of a weak positive correlation with the tumoral p185HER-2/neu levels.
Univariable analysis performed on a subset of 97 patients, followed for a minimum of 2 years or until death, showed that patient age at
diagnosis, high histological grade, advanced surgical stage, vascular invasion, positive peritoneal cytology, low levels of Cat D, negative ER
and PR status, aneuploidy, and high S-phase were predictive of the presence of persistent or recurrent disease. However, multivariable
analysis revealed that only histological grade, surgical stage, Cat D and PR were significantly associated with the patient’s outcome. From
these findings, we conclude that Cat D is an independent prognostic factor in endometrial adenocarcinoma, its low levels being associated
with a worse clinical outcome.
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Table 1 Distribution of cathepsin D levels according to clinicopathological parameters

Median Range Number of cases (%)
Parameter n (pmol mg–1 protein) P-value <40 pmol mg–1 protein P-value

Age at diagnosis (years)
<65 75 44 4–176 27 (36.0)
≥65 81 44 0–243 ns 33 (40.7) ns

Menopausal status
Pre/peri 10 53 14–176 4 (40.0)
Post 146 44 0–243 ns 56 (38.4) ns

Histological type
Endometrioid 139 44 4–243 52 (37.4)
Other 17 42 0–114 ns 8 (47.1) ns

Histological grade
1 80 53 4–185 25 (33.3)
2 42 43 20–243 18 (42.9)
3 34 47 0–173 ns 17 (44.7) ns

Myometrial invasion
None–<50% 117 49 4–185 42 (36.5)
>50% 39 42 0–243 ns 18 (43.9) ns

Stage
I 114 47 4–185 41 (35.7)
II 23 45 14–243 10 (41.7)
III 19 44 0–173 ns 9 (52.9) ns

Vascular invasion
No 121 44 4–243 44 (36.4)
Yes 35 55 0–142 ns 16 (45.7) ns

Peritoneal cytology
Negative 115 44 8–243 42 (36.5)
Positive 11 35 0–142 ns 6 (54.5) ns

ns, non-significant.
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Table 2 Levels of continuous biological prognostic indicators in 156
endometrial tumours

Prognostic
variable Mean s.d. Median Minimum Maximum

Cat D 53 36 44 0 243
ER 106 113 72 0 737
PR 442 472 281 0 2069
p185 219 376 159 12 4030
S-phase 6.8 5.2 5.1 0.7 24.7
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Figure 1 Frequency distribution of cathepsin D values, logarithmically
transformed, in 156 endometrial tumour cytosols, divided at the selected cut-
off point of 40 pmol mg–1 protein. Numbers in parentheses indicate the
number of tumours
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Table 3 Distribution of cathepsin D levels according to biological parameters

Median Range Number of cases (%)
Parameter n (pmol mg–1 protein) P-value <40 pmol mg–1 protein P-value

ER
Negative 28 52 0–176 12 (42.9)
Positive 128 44 4–243 ns 48 (37.5) ns

PR
Negative 25 38 0–97 14 (56.0)
Positive 131 45 4–243 ns 46 (35.1) ns

p185
Low 128 44 0–243 53 (41.4)
High 28 53 20–157 ns 7 (25.0) ns

Ploidy
Diploid 131 44 4–243 51 (38.9)
Aneuploid 25 47 0–142 ns 9 (36.0) ns

S-phase
Low 128 44 0–243 58 (47.6)
High 28 48 14–176 ns 19 (55.9) ns

ns, non-significant. Cut-off levels of variables were as follows: ER, 10 fmol mg–1 protein; PR, 30 fmol mg–1 protein; p185, 260 fmol mg–1 protein; S-phase, 11%.

Table 4 Univariate survival analysis of risk factors for persistent or recurrent
endometrial cancer

Variable P-value

Age at diagnosis 0.045
Histological type 0.24
Histological grade 0.0000
Myometrial invasion 0.38
Stage 0.0000
Vascular invasion 0.0028
Peritoneal cytology 0.0000
Cathepsin D 0.0015
Oestrogen receptor 0.027
Progesterone receptor 0.0000
p185 0.56
Ploidy 0.0012
S-phase 0.0000
Treatment 0.47

Cut-off levels for biological variables as in Table 3.
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Table 5 Multivariate survival analysis of risk factors for persistent or recurrent endometrial cancer

Variable Wald chi-squared RR (95% Cl)a P-value

Histological grade
3 vs 1 or 2 3.73 1.6 (0.99–2.58) 0.054

Stage
II or III vs I 10.71 2.25 (1.38–3.66) 0.0011

Cathepsin D
Low vs High 9.18 2.19 (1.32–3.65) 0.0024

Progesterone receptor
Negative vs positive 5.58 1.9 (1.12–3.23) 0.018

aRR (95% CI), estimated risk ratio (95% confidence interval). For selected cut-off points of biological variables see Table 3.

Table 6 Survival rates by type of treatment and cathepsin D status

Treatment n Cat D (%) P-value

Low High

Surgery 54 35.7 89.9 <0.05

Surgery plus 43 48.8 87 <0.05
radiotherapy
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Figure 2 Kaplan and Meier survival curve of patients stratified according to
cathepsin D status defined by the cut-off value of 40 pmol mg–1 protein (- - -)
Cat D high; (——) Cat D low. Numbers in parentheses indicates the number of
failures/total number of patients in each group. The difference was significant
using the log-rank test. P = 0.0015
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