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Summary

Purpose: To examine the expression of the membrane 
markers of estrogen (ER) and progesterone receptors (PR), 
CA-125, CA 19-9 and HER2/neu in ovarian cancer tissues.

Methods: Fifty-four samples of ovarian cancer tissues 
originating from 55 patients were examined by immunohis-
tochemistry. Forty-three had serous papillary ovarian cancer, 
9 of which were grade I, 12 grade II and 2 grade III. Twelve 
patients had a classic mucinous ovarian cancer, 5 of which 
were grade I, 4 grade II and 0 grade III.

Results: Out of 43 patients with serous ovarian cancer, 7 
expressed both steroid receptors, 22 had only one (10 ER and 
12 PR), while 14 were negative. Only 2/12 patients with classic 
mucinous ovarian cancer expressed of both receptors. CA-125 
was expressed in 37/43 patients with serous ovarian cancer 
and in 4/12 patients with classic mucinous ovarian cancer. CA 
19-9 was expressed in 3/43 patients with serous ovarian can-

cer, and coexpressed with CA-125 in 2/3 patients. In patients 
with classic mucinous ovarian cancer, 4/12 had expression of 
CA 19-9 without coexpression with CA-125. HER2/neu posi-
tivity (3+) was proven in only one case with classic mucinous 
ovarian cancer, and any other expression (1+) in 7 additional 
patients (1 mucinous and 6 serous ovarian cancers).

Conclusion: Positive HER2/neu expression in the cells 
of ovarian cancer is very rare and HER2/neu overexpression 
is even rarer. Expression of ER and PR does not depend on 
tumor grade and/or at least not in grade I and II. Positive CA 
19-9 expression may be present not only in cases of classic 
mucinous ovarian cancer but also in typical serous ovarian 
cancer. However, in the classic mucinous ovarian cancer, CA-
125 may be expressed, though in relatively low percentage.
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Introduction

Ovarian tumors originating from the surface epi-
thelium (epithelial tumors) make about 60% of all ovar-
ian tumors, and about 90% of all malignant ovarian tu-
mors. Serous ovarian cancer is the most frequent ma-
lignant ovarian tumor [1-6]. Ovarian tumor cells may 
express tumor markers and hormone receptors on their 
membranes, but their amount may vary.

The relevant literature shows contradictory results 
of immunohistochemical examinations of ER [7-10], PR 
[11], CA-125, CA 19-9 [12,13] and HER2/neu [14] in 
ovarian cancers. In this study we examined the expres-

sion of the membrane markers HER2/neu, ER, PR, CA-
125 and CA 19-9 in cases of mucinous and serous ovar-
ian cancers, in order to determine whether a difference 
exists between serous and mucinous ovarian cancers re-
garding the expression of these receptors [15].

Methods

Patients

Fifty-five samples of ovarian cancer tissues origi-
nating from 55 women who had undergone operation 
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membrane and cytoplasmic staining >50%; membrane 
and cytoplasmic epithelial component, focal cytoplas-
mic and focal membrane staining. All cases with >50% 
of membrane and cytoplasmic staining as well as >50% 
membrane staining were regarded as positive.

Semiquantitative assessment of ER and PR ex-
pression was performed according with the so-called 
“simple point system” recommended by Leake at al. 
(Table 3), which is based on the determination of the 
percentage of immunoreactive nuclei of tumor cells, 
and on the determination of the intensity of immuno-
reactive staining as well. The maximal score for as-
sessment of either ER or PR, calculated by adding the 
points to the percentage of immunoreactive nuclei and 
intensity of immunoreactive staining was 8. Expression 
of ER and PR >3 of the point system was regarded as 
positive (Table 3).

Statistical analyses

For testing the differences between the parame-
ters and depending on their nature, the Mann-Whitney 
exact test, Kruskal-Wallis test and Fisher’s exact test 
were used. Statistical significance was put at p <0.05. 
Statistical processing of the data was performed with 
the statistical packages SPSS 10.0 for Windows, and 
“open source” statistical package R (V. 2.8.1/2008-12-
22, Copyright 2008; the R Foundation for Statistical 
Computing; ISBN 3-900051-07-0).

Results

Table 1 shows the distribution of patients of both 
histological tumor types according to histological grade. 
The exact grade in a certain number of patients was not 
possible due to inadequate sample. In serous ovarian 
cancer grade I had 9 patients, grade II 12 patients and 
grade III 2 patients. Twenty of them did not have a veri-
fied tumor grade.

at the Institute for Oncology and Radiology of Serbia 
(IORS), Belgrade, and in the Gynaecological-Obstet-
rics clinic (GAK) “Narodni front” from 2003 to 2006, 
were examined. Forty-three had serous papillary ovar-
ian cancer and 12 classic mucinous ovarian cancer. Tu-
mors’ grading is shown on Table 1.

Methods

Paraffin moulds of the tumors were used for im-
munohistochemical staining with antibodies to HER2/
neu (Polyclonal Rabit Anti-Human c-erb B2 oncopro-
tein; DACO antibody), CA-125 (Monoclonal Mouse 
Anti-human CA 125 clone OC 125; DAKO antibody), 
CA 19-9 (Monoclonal Mouse Anti-Human with 19-9; 
DAKO antibody), ER (Monoclonal Mouse Anti-Human 
Estrogen receptor IgG1 kappa; DAKO antibody), and 
PR (Monoclonal Mouse Anti-Human Progesterone re-
ceptor IgGl kappa; DAKO antibody).

For determination of HER2/neu receptor a semi-
quantitative method was used, the scoring system of 
which is based on the proportion between the number 
of the stained and unstained cells, and the intensity of 
the cell membrane staining (Table 2).

Results of CA-125 and CA 19-9 determination 
were expressed as: no staining; microfoci of cytoplas-
mic and membrane staining <50%; cytoplasmic granu-
lar staining <50%; membrane staining >50%; cytoplas-
mic granular staining >50%; membrane staining >50%; 

Table 1. Serous and mucinous ovarian cancer grading 

Grade Serous Mucinous
 n % n %

I 9 20.94 5 41.67
II 12 27.88 4 33.33
III 2 4.66 0 0
No data 20 46.51 3 25

Total 43 100 12 100

Fisher exact test, p=0.844

Table 2. HER2/neu scoring system

Score Membrane staining 

0 Not existing or less than 10% of tumor cells are stained

1+ Partial membrane staining in more than 10% of tumor 
cells 

2+ Completely weak or moderate membrane staining in more 
than 10% of tumor cells 

3+ Complete, striking membrane staining in more than 30% 
of tumor cells

Table 3. Semiquantitative system for ER and PR expression as-
sessment in breast cancer

Percents of immunoreactive Intensity of immunoreactive
staining of nuclei of tumor cells staining of nuclei of tumor cells

0 = no stained nuclei 0 = no nuclear staining
1 = < 1% stained nuclei 1 = weak staining intensity
2 = 1-10% stained nuclei 2 = moderate staining intensity
3 = 11-33% stained nuclei 3 = very intensive staining
4 = 34-66% stained nuclei
5 = 67-100% stained nuclei
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no significant difference between serous and mucinous 
ovarian cancer was noted. However, CA 19-9 expres-
sion was seen in both types.

Coexpression of CA-125 and CA 19-9 was found 
only in serous ovarian cancer cases (Table 4).

ER were present in less than 50% of ovarian can-
cers of either serous or mucinous type, but significantly 
rarer in mucinous cases (Figure 4). PR were also posi-
tive in less than 50% of both types, but considerably 
more rare in mucinous types (Figure 5).

Coexpression of ER and PR was equal in both tu-
mor types (Table 5).

In mucinous ovarian cancer grade I had 5 patients, 
grade II 4, and in the remaining 3 patients grade was 
undetermined (Table 1).

In grade I serous cancer, only one of 9 patients 
showed HER2/neu(1+), whereas no HER2 /neu ex-
pression was found in grade II and III cases. In grade 
I mucinous cancer only one out of 5 patients showed 
HER2/neu (3+), whereas no expression was seen in 
grade II.

In grade I serous ovarian cancer all 9 patients were 
CA-125-positive and in grade II, 11 out of 12 were CA-
125-positive. In grade III 2/2 patients were CA-125-
positive. In grade I mucinous cancer 2/5 patients were 
CA 19-9-positive and 2 were CA-125-positive. In grade 
II, 4 patients were CA 19-9-negative, and only 2 were 
CA-125-positive.

In grade I serous ovarian cancer, one or both hor-
mone receptors were expressed in 7/9 patients, and in 
9/12 patients with grade II disease. In grade I, 4/9 women 
were ER-positive and 3/9 PR-positive, while 1 patient 
exhibited ER and PR coexpression.

In grade II serous ovarian cancer, 4/12 women 
were ER-positive, 6/12 were PR-positive, 2 coex-
pressed both receptors and in 3 patients both receptors 
were negative.

In grade III serous ovarian cancer, 2 patients were 
both ER- and PR-positive.

In grade I mucinous ovarian cancer, ER and PR 
were negative in all 5 patients, and in grade II 2/4 were 
both ER- and PR-positive.

HER2/neu overexpression was noted only in one 
mucinous ovarian cancer patient, while a small percent-
age (13.95%) with serous ovarian cancers showed any 
kind of HER2/neu positivity (Figure 1).

In mucinous ovarian tumors, expression of CA-
125 existed in a relatively small percentage (33.3%; 
Figure 2).

Figure 3 depicts the frequency of positivity of 
both tumor types to CA 19-9. In regard with CA 19-9 

Figure 1. HER2/neu in patients with serous and mucinous ovar-
ian cancer.
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Figure 2. CA-125 in patients with serous and mucinous ovarian 
cancer.

Figure 3. CA 19-9 in patients with serous and mucinous ovarian 
cancer.
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Table 4. CA 19-9 and CA-125 according to ovarian cancer type 

CA 19-9  CA-125 Serous Mucinous
 n % n %

Both negative 5 11.63 4 33.33
Negative/positive 35 81.4 4 33.33
Positive/negative 1 2.33 4 33.33
Both positive 2 4.65 0 0

Total 43 100 12 100

Fisher exact test, p <0.001
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cancer showed expression of ER, PR and CA-125 [19]; 
this subtype was not included in our study.

HER2/neu in ovarian tumors is rarely overex-
pressed. Tumors with intense expression of this marker 
have a greater probability for relapse. The existing few 
and contradictory results gave the idea to carry on this 
work [20].

There are numerous studies on ER and PR in breast 
cancer, but, although ovarian cancer is the second most 
frequent malignancy in women, there are only few re-
ports, which, however, point to the importance of de-
termining steroid receptors in ovarian cancer, both for 
immunohistochemical differentiation and for treatment 
decision-making [21-24].

The significance of serum determination of CA-
125 and CA 19-9, is well-known; however, for immu-
nohistochemical analysis there are not enough data as 
yet concerning the level of both membrane and cyto-
plasmic staining [9,12].

HER2/neu is being examined in breast cancer, and 
even in gastrointestinal cancers, but there are not many 
data about HER2/neu status in ovarian cancer.

In conclusion, the results point out to the follow-
ing:

Steroid receptors are present in both histological 
types of ovarian cancer, but considerably more rarely in 
the mucinous type. Coexpression of both steroid recep-
tors in both serous and mucinous ovarian cancer is rarely 
seen. In fact, most of the positive samples are positive for 
only one receptor. This finding could imply that the rela-
tionship between these two receptors in ovarian cancer 
is immunohistochemically different from that observed 
in breast cancer. There is no significant difference in the 
frequency of positive steroid receptors between grade 
I and II serous ovarian cancer; it seems that grade III 
tumors may also possess both receptors, although the 
number of cases in our series was small.

HER2/neu positivity in ovarian cancer is rare, and 
HER2/neu overexpression is even more rare.

Although significantly more frequent in the serous 
type, positive staining of CA-125 is not so rare even in 
mucinous ovarian cancer; it is not clear whether the 
membrane positivity of CA-125 is always correlated 
with the serum CA-125 level.

CA 19-9 may be positive on the membrane of the 
mucinous ovarian cancer cells, although membrane ex-
pression of this marker can be observed even in certain 
cases of serous ovarian cancer. However, it is found 
more frequently in the mucinous type of tumor.

Taken altogether, these results could have thera-
peutic implications for women with progressive ovar-
ian cancer.

Discussion

A number of contradictory results were noticed in 
regard to the expression of ER, PR, HER2/neu, as well 
as CA-125 and CA 19-9 in serous and mucinous ovar-
ian tumors. Discrepancies of results depend to a great 
extent on the method for expression determination. 

In most cases, mucinous tumors showed a reduced 
expression for CA-125 and no expression of the ER and 
PR. Results in a few published studies are not uniform 
[16-18]. In a study the seromucinous type of ovarian 
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Figure 4. Estrogen receptors in patients with serous and mucinous 
ovarian cancer.

Figure 5. Progesterone receptors in patients with serous and mu-
cinous ovarian cancer.
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Table 5. ER and PR receptors parameters according to ovarian 
cancer type 

ER  PR Serous Mucinous 
 n % n %

Both negative 14 32.56 10 83.33
Negative/positive 12 27.91 0 0
Positive/negative 10 23.26 0 0
Both positive 7 16.28 2 16.67

Total 43 100 12 100

Fisher exact test, p=0.0049



639

Schutter E, Davelaar E, Van Kamp G, Vertstraeten R, Ken-13. 
emans P, Verhejen R. The differential diagnostic potential of 
panel of tumor markers (CA 125, CA 19-9 CA 15-3) in patients 
with pelvic mass. Am J Obstet Gynecol 2002; 187: 385-392.
Rubin E, Gorstein F, Rubin R, Schwartin R, Strayer D (Eds). 14. 
Rubin’s Pathology (4th Edn). Philadelphia: Lippincott Wil-
liams & Wilkins, 2004.
Bast RC, Knapp RC. Human markers for epithelial ovar-15. 
ian carcinoma. In: River S (Ed): Ovarian malignancies: Di-
agnostic and Therapeutic advances. Edinburgh - New York. 
Churchill Livingstone, 1987, pp 11-25.
Konich I, Fujii S, Okamura H et al. Analysis of serum CA 16. 
125, CEA, AFP, LDH, and CA 19-9 in patients with ovarian 
tumors - correlation between tumor markers and histologi-
cal types of ovarian tumors. Nippon Sanka Fujinka Gakkai 
Zasshi l986; 38: 827-836.
Berchuck A, Olt GJ, Soisson AP. Heterogeneity of antigen ex-17. 
pression in advanced epithelial ovarian cancer. Am J Obstet 
Gynecol 1990; 162: 883-888.
Zurawski VR, Davis HM, Finkler NJ. Tissue distribution and 18. 
characteristics of the CA 125 antigen. Cancer Rev 1988; 11-
12: 102-118.
Finkler NJ, Muto MG, Kassis AI. Intraperitoneal radiolabeled 19. 
OC 125 in patients with advanced epithelial ovarian cancer. 
Gynecol Oncol 1989; 34: 339-344.
Berchuck A, Kamel A, Whitaker R. Overexpression of HER-2/20. 
neu is associated with poor survival in advanced epithelial 
ovarian cancer. Cancer Res 1990; 50: 4087-4091.
Peter R, Lingren SC. Estrogen and progesterone receptors in 21. 
ovarian epithelial tumors. Mol Cell Endocrinol 2004; 221: 
97-104.
Coughlin SS, Giustozzia A, Smith SJ et al. A meta analysis of 22. 
estrogen replacement therapy and risk of epithelial cancer. J 
Clin Epidemiol 2000; 53: 367-375.
Rimman T, Dickman PW, Nilsson S et al. Hormone replace-23. 
ment therapy and the risk of invasive epithelial ovarian cancer 
in Swedish women. J Natl Cancer Inst 2002; 94: 497-504.
Lee P, Rosen DG, Zhu C et al. Expression of progesterone 24. 
receptor is a favorable prognostic marker in ovarian cancer. 
Gynecol Oncol 2005:96: 671-677.

Acknowledgements

This work has been financed from the funds of the 
Project 145055 of the Ministry for Science of Serbia.

References

Petković S (Ed). Gynecology. Beograd: Elit-Medica, 2004.1. 
Scully RE. Ovarian tumors. A review. Am J Pathol 1997; 87: 2. 
686-720.
Kurman RJ (Ed). Blaustein’s Pathology of the Female Genital 3. 
Tract (5th Edn). New York: Springer-Verlag, 2002. 
Fox H (Ed). Haines and Taylor Obstetrical and Gynecologi-4. 
cal Pathology (5th Edn). New York: Churchill Livingstone, 
2003, pp 693-820.
Robboy SJ, Andreson MC, Russell P (Eds). Pathology of Fe-5. 
male Reproductive Tract. London: New York: Churchill Liv-
ingstone, 2002, pp 539-691.
Cannistra SA. Cancer of the ovary. N Engl J Med 2004; 351; 6. 
2519-2529.
McCluggage WG. Recent advances in immunohistochemis-7. 
try in the diagnosis of ovarian neoplasms. J Clin Pathol 2000; 
53: 327-334.
Deavers MT, Malpica A, Silva EG. Immunohistochemis-8. 
try in gynecological pathology. J Gynecol Cancer 2003; 13: 
567-579.
Bratthuer GL, Adams LR. Immunohistochemistry: antigen 9. 
detection in tissue. In: Mikel UV (Ed): Advanced Labora-
tory Methods in Histology and Pathology. Washington, DC: 
Armed Forces Institute of Pathology, 1994, pp 1-40.
David J, Dabbs MD (Eds). Diagnostic immunohistochemis-10. 
try. New York, Edinburgh, London, Philadelphia: Churchill 
Livingstone, 2002.
Shuk-Mei H. Estrogen, progesterone and epithelial ovarian 11. 
cancer. Reprod Biol Endocrinol 2003; 1: 73-80.
McIntire R. Tumor markers. In: De Vita V, Hellman S, Rosen-12. 
berg S (Eds): Cancer: Principles & Practice of Oncology (4th 
Edn). Philadelphia: Lippincott Co, 1989, pp 375-388.




