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ABSTRACT

Objective: The aim of the present study was to assess cyclooxygenase-2 (COX-2) expression in uterine serous
carcinoma (USC) tissue, to correlate it with clinicopathological prognostic factors in order to assess whether
selective COX-2 inhibitors may be effective in the treatment in this tumor. Materials and Methods: COX-2
expression assessment by immunohistochemistry was performed on deparaffinized sections of paraffin-
embedded tissue blocks of consecutive available USC uterine specimens of patients diagnosed from 2000 to
2014. Staining of more than 10% of the cells was considered positive. Staining intensity was graded on a 0-3
scale. A scoring index was calculated by multiplying the intensity grade by the percentage of stained cells
and considered low when it was equal to 1 or less and high when it was more than 1. Clinicopathological data
were retrospectively abstracted from the records of the study group patients. Results: The study comprised
uterine specimens of 31 USC patients. Positive immunohistochemical staining was observed in 25 (80.6%),
USC specimens and a high score in 6 (19.4%) of them. No association between immunohistochemical staining
parameters and clinicopathological prognostic factors was observed. Conclusion: Although our findings should
be verified in larger series, it seems that in view of the lack of association between immunohistochemical
COX-2 staining parameters in USC tissue and clinicopathological prognostic factors; this aggressive tumor is
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INTRODUCTION

Cyclooxygenase-2 (COX-2) is involved in various steps in
the process of malignant tumorigenesis and progression of
endometrial carcinoma. It is associated with angiogenesis,
increased proliferation and reduced apoptosis [1]. Expression of
COX-2 in endometrial cancer has been assessed in the multiple
investigations [2-23]. All studies deal with endometrioid
endometrial carcinoma or the hystotype of endometrial cancer
is not specified in them. Only few studies mentioned COX-2
expression in non-endometrioid carcinoma [11,17,24,25]. None
of these studies dealt specifically with uterine serous carcinoma

(USC).

USC represents only 10% of endometrial cancer cases. It
Is an aggressive tumor with a poor prognosis that accounts
for a disproportionate number of uterine cancer-related
deaths. Even in apparent clinical early stage disease, USC is
found to have unfavorable pathological prognostic factors
such as lymphovascular space invasion (LVSI), lymph node
involvement, and microscopic intraperitoneal spread [26,27].

The aim of the present study was to assess COX-2 expression in
USC tissue, to correlate it with clinico-pathological prognostic
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not a candidate for the use of selective COX-2 inhibitors.
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factors in order to assess whether selective COX-2 inhibitors
may be effective in the treatment in this tumor.

MATERIALS AND METHODS

Paraffin-embedded tissuc blocks of available consecutive USC
uterine specimens of patients diagnosed from 2000 to 2014 were
examined after Institutional Review Board approval.

Formalin-fixed hematoxylin—eosin-stained 6 wm slides from the
tissue of the same cases were newly performed and reviewed by
an expert pathologist (LS) to verify the diagnosis.

The records of the study group patients were retrospectively
abstracted, and their clinico-pathological data were recorded.

Immunohistochemistry was performed on deparatfinized 4 um
sections of paraffin - embedded tissue blocks, on a Ventana
BenchMark Ultra staining system (Roche Diagnostics, Ventana
product, Tucson AZ. the USA). The detection of COX-2 was
done using rabbit monoclonal antibody (Diagnostic BioSystem
CA. the USA) diluted to 1:50, and a biotin free, multimer
technology based on ultra-view universal DAB detection system.
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The immunohistochemical cell membrane staining in all
specimens was evaluated with microscopy by counting 10 high
power ficlds (x400) with a minimum of 1000 cells counted
per slide. Staining of more than 10% of cells was considered
positive.

The pathologist assessed two parameters in each section:

a. The proportion of the positively stained cells of the total
number of tumor cells counted in the fields examined,
ranging from 0% to 100%.

b. The intensity of immunohistochemical staining that was
graded subjectively on a 0-3 scale, in which 0 reflected no
detectable staining and 3 represented very intense staining.

The scoring index was then calculated by multiplying the
intensity grade of the stained cells by the percentage of the
positively stained cells. The score was considered low when
the index was equal to 1 or less and high when it was more
than 1.

Sections of colon carcinoma tissue known to contain COX-2
served as positive controls. The pathologist was blinded to
clinical data.

Distribution of categorical variables such as depth of myometrial
invasion, (LVSI), lymph node involvement and stage were
compared to staining status and score using Fischer’s exact
test. Survival was calculated by the Kaplan—Meier analysis and
differences in survival by the log-rank method. A P < 0.05 was
considered significant.

RESULTS

The study comprised uterine specimens of 31 USC patients.
The mean age of the patients at diagnosis was 74 (range 57-84).
Additional selected characteristics of the study group patients
are presented in Table 1. Post-menopausal bleeding was
the presenting symptom in the great majority (93.6%) of
the patients. Only 29.0% of the patients were diagnosed in
Stage 1. Most patients were treated by adjuvant chemotherapy
+ irradiation (70.4%). Positive immunohistochemical staining
was observed in 25 (80.6%), USC specimens and a high score
in 6 (19.4%) of them.

Intense immunohistochemical staining in a specimen of serous
endometrial carcinoma is shown in Figure 1.

Immunohistochemical COX-2 expression status and score
according to histopathological prognostic factors and
stage are presented in Tables 2 and 3, respectively. No
association between positive staining and high score and
clinicopathological prognostic factors was observed. The
percentage of USC specimens with LVSI and a high score was
higher than those with a low score (50% vs. 10.5%), but the
difference did not reach significance (P = 0.07). There was no
statistically significant correlation between staining parameters
and stage or survival after a median follow-up of 18.5 months
(range 3-100 months).
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Table 1: Selected characteristic of the study group patients

Characteristics n (%)
Total 31 (100.0)
Presenting symptom

Post-menopausal bleeding 29 (93.6)

Other 2 (6.4)
CA125 prior to treatment

Elevated 9 (29.0)

Within normal range (<35 U/mL) 9 (29.0)

Unknown 13 (42.0)
Stage

I 9 (29.0)

[1-1v 22 (70.1)
Treatment

Surgery+chemotherapy=irradiation 23 (74.2)

Neoadjuvant chemotherapy+surgery-+chemothrapy 2 (6.4)

Surgery only 6 (19.4)
Immunohistochemical staining

Positive 25 (80.6)

Negative 6 (19.4)
Immunohistochemical score; =25 (100%)*

High 6 (24.0)

Low 19 (76.0)

*6 with negative staining not included

Table 2: COX-2 expression in uterine serous carcinoma tissue
according to immunohistochemical staining status

Staining n (%) P
Positive Negative
Total 25 (100.0) 6 (100.0)
Myometrial invasion (%) NS
=50 12 (48.0) 3 (50.0)
>50 13 (52.0) 3(50.0)
LVSI NS
Present 5(20.0) 2 (33.3)
Absent 20 (80.0) 4 (66.7)
Lymph nodes* NS
Involved 6(33.3) 3 (50.0)
Not involved 12 (66.7) 3 (50.0)
Stage NS
I 7 (28.0) 2 (33.3)
I1-1v 18 (72.0) 4 (66.7)
Median survival (months) 28.1 29.8 NS

*In 7 with positive staining, lymph nodes were not assessed,
NS: Non-significant, COX-2: Cyclooxygenase-2

DISCUSSION

We found that COX-2 positive immunohistochemical staining
was present in 80.6%, and a high score in 19.4% of 31 USC
specimens examined by us. However, there was no association
between COX-2 expression parameters and clinico-pathological
prognostic factors.

A PubMed scarch located only 4 previous studies that
mentioned COX-2 expression in non-endometrioid endometrial
carcinoma. One study [17] found that the expression of COX-2
was not significantly different between 276 endometrioid and 60
non-endometrioid tumors. Another study [27] that comprised
152 endometrial cancers included 5 cases of non-endometrioid
carcinoma, and positive COX-2 expression was found in one of
them. An additional study [11] of 110 endometrial carcinoma
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Figure 1: Intense immunohistochemical cyclooxygenase-2 staining in a specimen of uterine serous carcinoma

Table 3: COX-2 immunohistochemical expression in uterine serous
carcinoma tissue according to the score of immunohystochemical
staining

Score n (%) P
High Low

Total 6 (100.0) 19 (100.0)

Myometrial invasion (%) NS
<50 3(50.0) 9 (47.4)
>50 3(50.0) 10 (52.6)

LVSI 0.07
Present 3 (50.0) 2 (10.5)
Absent 3 (50.0) 17 (89.5)

Lymph nodes* NS
Involved 3 (50.0) 2 (16.7)
Not involved 3 (50.0) 10 (83.3)

Stage NS
1 2 (33.3) 5(26.3)
1I-1v 4 (66.7) 14 (73.7)

Median survival (months) Not reached 27.7 NS

*Total number with known data=18 (100.0%), NS: Non-significant,
COX-2: Cyclooxygenase-2

patients included 15 non-endometrial carcinomas and 6 of
them had positive COX:-2 staining. The exact histotype of the
non-cndometrioid tumors was not provided in any of these
studies. Only one study [26] of 69 endometrial carcinomas
specified that it included 6 cases of serous carcinoma and 3 of
them were COX-2 positive.

COX-2 expression in endometrial endometrioid carcinoma
was found to be associated with unfavorable prognostic
factors in several studies [11,13,20,24]. However, in
several other investigations it was found not to be of
prognostic value [10,17,18]. Similarly, we found that in USC
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as well there is no association between COX-2 expression and
unfavorable clinicopathological factors. That this is due to the
small number of cases in each category cannot be ruled out.

The authors of several studies suggested that selective COX-2
inhibitors may be effective in the treatment of COX-2 positive
endometrial cancers [10,14,15,21,22,28]. We could not locate
any studies that dealt with the use of selective COX-2 inhibitors
in USC.

Although our findings should be verified in larger series,
it seems that in view of the lack of association between
immunohistochemical COX-2 staining parameters in USC
tissue and clinicopathological prognostic factors; this aggressive
tumor is not a candidate for the use of selective COX-2
inhibitors.
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