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-
tive effects on tumor growth and progression. The aims of this study were to determine the frequency of Cyclooxygen-

 ase-2 immunoexpression in invasive breast carcinoma and to evaluate its relationship with some clinicopathological
 parameters. 
 specimens of invasive breast carcinoma were collected from pathology departments of Rizgary teaching hospital and
 private labs in Erbil city. Using labeled polymer and enhanced polymer system (DakoEnVisionTMFlex) Dakoprotocol,
Cyclooxygenase-2 expression was assessed immunohistochemically. The Cyclooxygenase-2 immunoexpres-
 sion was detected in 48% of invasive breast carcinoma. A statistically significant association was found between
Cyclooxygenase-2 immunoexpression and lymphovascular invasion. Also a rising trend of Cyclooxygenase-2 immu-
 noexpression was observed with increasing age, tumor size and tumor stage but didn’t reach a statistically significant
 level. No any statistical significant association was found between Cyclooxygenase-2 immunoexpression and tumor
 grade.
 was significantly correlated to lymphovascular invasion,

 Breast cancer is the most frequently diagnosed cancer
 and the leading cause of cancer death among females
 worldwide1. It is the most common type of malignancy
among Iraqi population in general. It accounts for approxi-
mately one third of the registered female cancers accord-
 ing to the Iraqi Cancer Registry publication2.  Molecular
 characterization of this cancer is an indicator for tumor
 prognosis and aggressiveness and may contribute to the
routine clinical decision-making3,4. Many studies have de-

 fined prostaglandin E2 (PGE2) and associated proteins in
the cyclooxygenase (COX)-system as poor prognostic bi-
 omarkers4-8. The cyclooxygenases (COXs) are a family of
enzymes, which catalyze the rate-limiting step of prosta-
 glandin biosynthesis9. Three isomers has been identified,
cyclooxygenase-1 which play role in tissue homoeosta-
 sis10.  Cyclooxygenase-2 (COX-2) is the inducible isoform,
 which is over expressed during both inflammation and
 cancer11. COX-3 has been identified as a splice variant of
 COX-1, and it is present mainly in brain and spinal cord12.
COX-2 play role as a Tumor Promoter as its overexpres-
 sion has been detected in a number of tumors, such as
 colorectal and breast cancers13,14. Also it plays role as a
 regulator of cell proliferation as it has been found that
 prostaglandins were able to increase cell proliferation of
hormonal-dependent breast cancer by increasing tran-
scription of CYP19 aromatase implicated in estrogen bi-
 osynthesis. It’s also implicated in extrinsic apoptotic cell
signaling mechanisms14.

 This cross-sectional study was conducted after permission
 approval granted by Kurdistan Board of Medical Specialties.
 Samples of primary breast carcinoma were obtained from
 100 female patients who underwent radical mastectomy
 or wide excision with or without axillary clearance for
 breast cancer. They were collected from Rizgary teaching
 hospital and some private labs in Erbil city where tissue
blocks were collected during a period spanning from Jan-
 uary 2015 to July 2016. For each case, all Hematoxyline
 and Eosin stained sections were reviewed, concerning the
type and grade of tumor, lymphovascular invasion, axil-
 lary lymph node status and tumor stage. Information was
gained from the patient’s case sheaths from the histopa-

 thology department archive. Tumors were typed according
 to the WHO classification system and graded according to
 the Nottingham modification of the Bloom - Richardson
grading scheme15.
A full clinicopathological staging were evaluated, depend-
ing on American Joint Committee on Cancer (AJCC) crite-

 ria16.
 Labeled polymer and enhanced polymer systems (Dako
EnVision™ Flex) method according to Dako recommen-
 dation was used to stain the tissue by COX-2 antibody.
 The COX-2 expression was observed in the cytoplasm of
 the cancer cell, but when the staining was strong it also
 stained the cell membrane. According to Spizzo et al (17);
 the immunohistochemical score (IHS) was calculated by
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multiplying an estimate of the percentage of immunore-
 active cells (proportional score) with an estimate of the
staining intensity (intensity score), as follows:
 No staining was scored as 0, 1–10% of cells stained
 scored as 1, 11–50% as 2, 51–80% as 3 and 81–100%
 as 4. Staining intensity was rated on a scale of 0 to 3; 0 =
negative;    1 = weak;      2 = moderate,       and 3 = strong.
 When there was multifocal immunoreactivity in staining
intensities between foci, the average of the staining inten-
 sity was recorded. An IHS score of 9 –12 was considered
 strong immunoreactivity, 5 –8 was considered moderate,
 1 –4 was considered weak, and 0 was scored as negative.
 Positive and negative control slides were involved in each
 run of staining. Positive controls for COX-2 include sections
 of COX-2 positive colonic adenocarcinoma. While negative
 controls were prepared from the same tissue block, but
incubated with TBS instead of the primary antibody.
Only samples with a final expression score ˃4 were de-
 fined as ‘overexpressing’.  Sections in which the staining
 could not be well characterized considered as equivocal.
The collected data was analyzed using computerized sta-
 tistical software; Statistical Package for Social Sciences
 (SPSS) version18. Association between COX2 expression
 and some clinicopathologic factors were evaluated using
 the Chi square test and a P value equal or less than 0.05
was considered significant.

 Ages of patients ranged from 23-86 years with a mean
 age ±SD of 50.20±13.324 years, regarding size of the
 tumors, it ranged from 1-10 cm with a mean size±SD of
 3.94±1.945cm. The other pathological data of the patients
 are summarized in Table 1.

Table (1):  Pathological data of the sampled cases

*Including combined ductal and lobular carcinoma 3 (3%),
papillary carcinoma 2(2%),           medullary carcinoma
1(1%) and mucinous carcinoma 1(1%).
COX-2 was found to be overexpressed in 48 % (48 cases),
18 % showed a strong expression (Figure 1), 30% mod-
 erate expression (Figure 2). It was found to be negative in
52 % (52 cases) including 37% weak expression and 15%
completely negative.

 Figure (2): Invasive ductal carcinoma, Strong COX-2 (1)
and Moderate (2) immunoreactivity (IHC, x100).

The associations between COX-2 expression and clinico-
 pathological characteristics of patients are illustrated in
Table 2.

Results
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 Table (2): Correlation between COX-2 over expression and clinicopathological parameters

 As breast cancer forms a major medical problem globally,
it has been shown to have an interesting subject for re-
searchers to understand the molecular bases of its tumor-
 ogenesis, tumor progression and to find superior ways for
 its management. Many researches have been done on the
 COX-2 and linked it’s overexpression with poor prognostic
 biomarkers. The current study was a trial to follow these
 researches and link the COX-2 over expression with the
clinicopathological data in Erbil city.
 In the present study COX-2 overexpression was seen in
 48% of the cases. This result fell within rate ranges (21.2%
to 79.6%) reported in different studies.
 This wide range of COX-2 immunoexpression in different
 studies may be attributed to the number of studied cases,
 immunohistochemical methodology used including tissue
fixation, the choice of the antibody, sensitivity of the de-
 tection system and the determination of the criteria used
 for the positive result. Also differences in population group,
diversity of risk habits and variation of genetic predisposi-
tion may contribute to that wide range of COX-2 immuno-
  expression that reported in different countries32-35.
 COX-2 immunoexpression was noted to be more with
 increase in the tumor size but didn’t reach a statistically
 significant level just similar to what have been reported by
other studies done in different countries17,36, 34, 37-41, in con-

 trast, Ristimäki et al.5 found a significant correlation with
 tumor size. Actually our study also found a statistically
 significant correlation when the COX-2 immunoexpression
was taken into consideration as four categories i.e. (neg-
 ative, weak, moderate, strong) instead of two categories
i.e. (negative and positive) with a p value of less than 0.05.
The present study failed to find any statistical significant

 relationship between the COX-2 immunoexpression and
 the histological subtypes although it was found to be more
 in the lobular type invasive breast carcinoma. In contrary
 to our results, Ristimäkiet al.,5 Spizzo et al.,17 and Misron
et al.,36 found significant correlation between COX-2 im-

 munoexpression and the histological subtypes of breast
 carcinoma.
Most of our cases were grade II (65%), the immunoex-

 pression of COX-2 was more in grade I followed by grade
 II and grade III respectively, but no statistically significant
 relationship was noted to be present between the COX-2
 immunoexpression and tumor grade. This is in agreement
with the findings of other studies done in different coun-

 tries 17, 18, 31, 34, 37- 41.   In contrary, Ristimäki et al., 5 Misron
et al., 36 found positive correlation between COX-2 expres-
sion and tumor grade.
A positive correlation was detected between COX-2 immu-
noexpression and Lymphovascular invasion. This is con-
 sistent with findings of Ristimäki et al.,5 Zhang et al.,37 who
 proposed that COX-2 reduces the adherence of tumor cells
 to the extracellular matrix promoting angiogenesis and
 development of metastasis.42 These findings suggest that
 elevated expression of COX-2 in breast carcinoma may
 reflect a more aggressive biological behavior. In contrary,
 Cho et al.,39 Leo et al.,40 Misron et al.,36 Davies et al.,34

 and Serra et al.,18 didn’t  found a significant correlation
between COX-2 expression and lymphovascular invasion.

 Lymph node involvement by metastasis was detected in
 50% of the current cases, but statistically no significant
relationship was detected with the COX-2 immunoex-

 pression and this is consistent with the findings of other
studies done in different countries17,34-36,38-41 where a sig-

 nificant correlation between COX-2 expression and lymph

Discussion
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node involvement was demonstrated.
 Although COX-2 expression was increasing with increase
 in tumor stage but did not reach a statistically significant
 level. The same results were reported by Aggarwal et al.,43

and Surowiak et al.24.

 COX-2 immunoexpression was seen in 48% of cases of
 invasive breast carcinoma with a statistically significant
 association with lymphovascular invasion. Further studies
 are required to verify COX-2 as independent prognostic
factor.
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