
Abstract. The aim of the present study was to investigate
the differences in the expression of tumor markers in
squamous cell and in adenomatous carcinomas in pre- and
postmenopausal women, respectively. Patients and Methods:
The study population comprised 53 premenopausal and 107
postmenopausal women. Thirty-four tumors were
adenomatous (n=31) or adenosquamous carcinomas (n=3),
distributed between 13 premenopausal and 21
postmenopausal women. The remaining 126 squamous cell
carcinomas were diagnosed in 40 pre- and 86
postmenopausal women. Expression of ten tumor markers of
possible clinical importance in cervical cancer was
evaluated. Results: Expression of three tumor markers, p53
(>0% vs. 0% ), p27 (≥20% vs. <20% ) and cyclooxygenase-
2 (COX-2) (high intensity vs. moderate/none) differed
significantly between pre- compared to postmenopausal
women with squamous cell (p27; 54% vs. 72% , p=0.009) or
adenomatous carcinomas (p53; 8% vs. 63% , p=0.006 and
COX-2; 46% vs. 20% , p=0.03). All results were adjusted for
clinical cancer stage. Conclusion: The unusual age-specific
incidence curve in cervical cancer has rarely been related to
expression of tumor markers. Age-related differences in
expression of tumor markers could reflect some age-related
different biological mechanisms in cervical cancer.

The age-specific incidence curve in cervical cancer is
unusual but has barely been investigated biologically. The
curve is similar in all geographical areas of the world with a
peak occurring between 40 to 55 years of age, followed by a

decline and plateau which in turn will often be followed by
a slight increase at older ages (1). This could suggest that,
despite all similarities in histology, clinical staging, stage-
related prognosis etc., there are some different mechanisms
between cervical cancer appearing in women of young and
old ages. Comparison of the expression of tumor markers in
cancer from pre- and postmenopausal women could provide
further information on this issue.

Patients and Methods

The women were admitted to the Department of Gynecological
Oncology, Umeå, Sweden, during 1984 to 1990. Clinical staging
was made according to FIGO (2) and clinicopathological details
were recorded. All women were treated with radiotherapy and 44
had surgery. Treatment was in accordance with contemporary
routines. The women were followed-up for at least ten years.
Immunohistochemical staining was carried out with standard
methods and the evaluation of expression was made by a pathologist
blinded for clinical details. The material has been presented in detail
elsewhere (3). Expression of c-myc (malignant transformation), Ki-
67 and epidermal growth factor receptor (EGFR; proliferation), p53,
p27 (cell cycle arrest), E-cadherin and CD44 (cell–cell adhesion),
vascular endothelial growth factor (VEGF; angiogenesis),
cyclooxygenase-2 (COX-2; prostaglandin synthesis), and CD4
(immune response) were assessed.

Results

Age distribution at diagnosis of cervical cancer during the
study period is given in Figure 1. The study population
comprised 53 premenopausal and 107 postmenopausal
women. The mean age of these women was 39.1 years and
68.7 years, respectively. Thirty-four tumors were adenomatous
(n=31) or adenosquamous carcinomas (n=3), distributed
between 13 premenopausal and 21 postmenopausal women.
The remaining 126 tumors were squamous cell carcinomas,
distributed in 40 premenopausal and 86 postmenopausal
women. There was no significant difference between pre- and
postmenopausal women regarding the histological distribution
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of the tumors. Compared to the premenopausal women, the
postmenopausal women on average had their cancer diagnosis
at a later stage, with 33% evaluated at clinical stage III or IV
compared to 8% in the younger group (p=0.0001). There was
no difference in cancer-specific 10-year survival after
adjustment for stage. Differences in expression of tumor
markers between pre- and postmenopausal women distributed
among adenosquamous and squamous cell carcinoma are
given in Table I. Expression of p27 in squamous cell
carcinomas was significantly higher in tumors from post-
compared to premenopausal women. In
adenomatous/adenosquamous tumors, COX-2 intensity was
significantly higher in tumors of premenopausal women, while
expression of p53 was higher in postmenopausal women.
Expression of these tumor markers in the two groups of
women did not correlate with 10-year survival. There were no
significant differences in expression of the remaining seven
tumor markers that were evaluated between the two groups of
women studied. Serum progesterone and estradiol were
analysed in 109 women. There were no significant correlations
between progesterone and estradiol values and expression of
p53, p27 and COX-2.

Discussion

This study provides evidence of some different biological
behaviors between pre- and postmenopausal cervical
carcinoma as expression of three tumor markers differs. The

underlying mechanisms for these discrepancies cannot be
explained in this investigation. We are also unable to make
comparisons, as to our knowledge the findings are novel. The
lower incidence of cervical human papillomavirus (HPV)
infections in elderly women, with a sharp decrease between
25 to 35 years of age (4) might lead to different mechanisms
in carcinogenesis between the two groups of women in this
study. Given an average latency from the initial cervical HPV
infection of 10-20 years or even more, the peak age-specific
incidence rate of invasive cancer would be explained. HPV
DNA is also found at a lower frequency in elderly than in
younger women in both squamous cell cervical tumors (5)
and adenocarcinomas (6). This could provide an explanation
for our findings that there are some differences between pre-
and postmenopausal cervical cancer. In the whole study
population, high COX-2 intensity and low expression of p53
correlated with a poor prognosis in squamous epithelial
cancer after adjustment for clinical stage (3). No significant
correlations with survival between p27, p53 and COX-2 and
the four subgroups in the present study were found. The
relatively small study population with adenomatous/
adenosquamous carcinomas would require large differences
in survival rates to reach statistical significance and this is
also true for the two subgroups of squamous cell carcinoma
analysed here. The p53 tumor suppressor protein causes cell
cycle arrest by blocking the cell at the G0/G1 phase and at
G2 phase prior to DNA replication and mitosis, respectively,
and thereby aid the DNA repair process. p53 is one of the
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Figure 1. Age distribution for all cervical cancer diagnosed at the Department of Gynaecological Oncology during 1984-1990.



most widely studied tumor markers and the variation in
results in different studies is much greater compared to
studies of other tumor markers. Some reports correlate p53
expression with favourable (3) and others with poor (7)
prognosis in squamous cell carcinoma, whilst others still
show no correlation at all (8). The same contradictory results
have been reported in studies on adenocarcinoma (9). One
reason is that the active, mutant or inactive p53 tumor
suppressor may have been measured. In cervical cancer, the
HPV E6 and E7 proteins bind and eventually degrade p53.
The cyclin-dependent kinase inhibitor p27 blocks the G1/S
transition necessary for cell cycle progression, thereby acting
as a tumor suppressor. In squamous cell carcinoma, low p27
expression has been associated with poor prognosis (7, 10)
or has been of no prognostic value (3). Similar results have
been found in adenocarcinoma (9) and the role of p27, if
any, is at present unclear. Loss of p27 expression has,
however, also been correlated with late-stage cancer which
will confound the results of prognostic studies unless
adjusted for. COX-2 is the key regulatory enzyme in the
conversion of arachidonic acid to prostaglandins. COX-2 has
been associated with a variety of mechanisms in
carcinogenesis, such as decreased apoptosis, inflammatory
response to tumors, tumor invasion and neoangiogenesis. In
squamous cell cancer, a high expression seems to correlate
with poor prognosis (3, 11). Similar results have been found
in adenocarcinoma, but might be confounded by higher
expression in late-stage adenomatous cervical cancer (12).
The results of the present study cannot determine if there are
clinical implications. Differences in expression of tumor
markers in tumors from pre- and postmenopausal women
might indicate that there could be differences in
carcinogenesis and maybe in their roles as prognostic
predictors. Larger studies are warranted to address these
questions, not the least as an increasing number of

pharmaceuticals directed against tumor proteins are
manufactured. It must be clarified whether these could have
different effects in different age groups.
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Table I. Distribution of tumor markers in pre- and postmenopausal women.

Menopausal status

Pre Post p-value1
n=53 n=107

Squamous cell carcinoma
p27≥20% vs. <20% 21 (53.9) 61 (71.8) 0.009
Cox-2 intensity: high vs. none/moderate 11 (27.5) 12 (14.0) 0.138
p53>0% vs. 0% 25 (61.0) 51 (59.3) 0.588

Adenosquamous carcinoma
p27≥20% vs. <20% 11 (84.6) 14 (66.7) 0.284
Cox-2 intensity: high vs. none/moderate 6 (46.2) 4 (20.0) 0.034
p53>0% vs. 0% 1 (7.7) 12 (63.2) 0.006

1Adjusted for clinical stage IB-IIA vs. IIB-IV.


