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The expression and prognostic significance of the tumour-associated
glycoprotein 72 in the normal, hyperplastic and neoplastic endometrium
using immunohistochemical methods

Ekspresja i znaczenie prognostyczne glikoproteiny 72 towarzyszgcej nowotworom ocenianej metodami
immunohistochemicznymi w normalnym, rozrostowym i nowotworowym endometrivm
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Summary

Aim of the study: Our aim was to investigate the expression and the prognostic significance of tumour-
associated glycoprotein 72 (TAG-72), which is an epithelial tumour marker, using immunohistochemical methods
in the normal, hyperplastic and neoplastic endometrium.

Material and methods: The study group comprised of 47 cases with simple non-atypical hyperplasia and
normal endometrium (n = 17), complex non-atypical hyperplasia (n = 10), and endometrial adenocarcinoma
(n = 21). The epithelial tumour marker TAG-72 was determined by immunohistochemical methods. The location
of TAG-72 in the differential diagnosis and its prognostic value were statistically analyzed.

Results: The immunoreactivity of the immunohistochemical dye was evaluated in terms of the pattern, in-
tensity and pattern + intensity. The comparison between the three groups showed that there was a significant
difference in terms of pattern (p < 0.001), intensity (p < 0.001) and pattern + intensity (p < 0.001). The marker
TAG-72 was not found to be a prognostic marker for endometrial adenocarcinoma.

Conclusions: The marker TAG-72 is a reliable parameter and marker for the differentiation of the neoplastic
endometrium from the non-neoplastic and hyperplastic endometrium. There is a significant relationship be-
tween the increasing age and staining pattern of the TAG-72 expression. Still, TAG-72 does not seem to be an
independent prognostic factor for the endometrial carcinoma.
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Streszczenie

Cel pracy: Celem pracy byto badanie ekspresji i prognostycznego znaczenia glikoproteiny towarzyszacej nowotwo-
rom 72 (TAG-72), ktora jest markerem nowotwordw nabtonkowych, przy zastosowaniu metod immunohistochemicz-
nych w prawidtowym, rozrostowym i nowotworowym endometrium.

Materiat i metody: Badaniem objeto 47 przypadkéw z rozrostem prostym bez atypii i prawidtowym endometrium
(n = 17), rozrostem ztozonym bez atypii (n = 10) oraz rakiem endometrium (n = 21). TAG-72 oznaczano metodami
immunohistochemicznymi, a jego role w diagnostyce réznicowej i wartos¢ prognostyczng analizowano statystycznie.

Wyniki: Immunoreaktywnos¢ immunohistochemicznej reakcji barwnej oceniano w warunkach ksztattu, inten-
sywnosci i ksztattu + intensywnosci. Pordwnanie grup wykazato istotng réznice ksztattu (p < 0,001), intensywnosci
(p < 0,001) i ksztattu + intensywnosci (p < 0,001). Marker TAG-72 nie spetnia kryteridw prognostycznego markera
dla raka endometrium.

Whioski: Marker TAG-72 jest miarodajnym parametrem i markerem dla réznicowania nowotworowego endo-
metrium od nienowotworowego i rozrostowego endometrium. Istnieje istotny zwiazek pomiedzy rosngcym wiekiem
i ekspresjg TAG-72. Pomimo to TAG-72 nie wydaje sie by¢ niezaleznym prognostycznym czynnikiem raka endometrium.

Stowa kluczowe: TAG-72, czynnik prognostyczny, endometrium.
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Introduction

Endometrial hyperplasia (EH), is a histopathological
condition, which is characterized by a proliferation of
endometrial glandular epithelium and stroma, depend-
ing on estrogen hyperstimulation, with a potential for
malignant transformation [1]. Endometrial hyperpla-
sia is divided into four groups according to the World
Health Organization (WHO) classification: simple non-
atypical hyperplasia, complex non-atypical hyperpla-
sia, simple atypical hyperplasia, and complex atypical
hyperplasia. Hysterectomy is usually recommended for
cases with an atypical hyperplasia, because of the co-
existence of adenocarcinoma in 50% of the cases [2-4].

Recent studies have revealed that less than 5% of
simple and complex non-atypical hyperplasia cases un-
dergo malignant transformation in the long term (20
years), whereas this percentage increases to 30% when
there is an atypical hyperplasia [5, 6].

According to the revised FIGO criteria (2009), the risk
factors for endometrial carcinoma are the stage, depth
of the myometrial invasion, lymphovascular invasion,
histological grade, and lymph node involvement [7].

However, as the process of oncogenesis has been
understood better, the cytogenetic and molecular
events have emerged more clearly in this process, and
the prognostic and therapeutic assessment has become
more precise [8]. The studies with immunohistochemi-
cal and molecular markers have helped to understand
tumour development.

The human endometrium shows characteristic mor-
phological changes during the menstrual cycle. This re-
sults in different immunoreactivity of the endometrium
against antigens in different phases. The normal and
transformed morphology of the endometrial cells are
affected by conditions such as hormonal status, infec-
tion, and contraception, which lead to subjective inter-
pretations of the cytopathological changes. The use of
antibodies against well-described antigens related to
tumours enhances the performance in the cytopatho-
logical and histopathological diagnosis of carcinomas
such as the endometrial carcinoma [9].

The marker TAG-72 has a high molecular weight, is
mucin-like, and has IgG-type monoclonal antibody against
the Tumour Associated Glycoprotein-72 (TAG-72). It was
defined as one of the 11 antibodies that act against hu-
man breast cancer cells. It is primarily located in the extra-
cellular matrix of neoplastic tumours. This glycoprotein is
generally not expressed in normal tissues [10, 11].

Previous studies have demonstrated that it fre-
quently reacts with the carcinoma of the breast, lung,
ovaries, and the gastro-intestinal tract [10-12]. Some
researchers have found that TAG-72 is expressed in
the endometrium in different phases, and shows peri-
odic staining properties. This feature is also reactivated
by the cellular changes in the normal, hyperplastic and

neo-plastic endometrium [9-13]. Although the pathoge-
netic link between hyperplasia and malignancy has not
been explained clearly, it is known that hyperplasia is
a precursor for malignancy. Based on these hypotheses,
some researchers have proposed that cases with endo-
metrial hyperplasia, which react with TAG-72, should be
candidates for more frequent controls and more inva-
sive diagnostic procedures.

In this study, biopsy samples from patients diag-
nosed with simple and complex hyperplasia and with
carcinoma, TAG-72 expression, which is an epithelial
tumour marker, was determined using immunohisto-
chemical methods, in search of more precise methods
for differential diagnosis.

Material and methods

The study subjects consisted of 47 patients, who
were admitted to our hospitals, obstetrics and gynaecol-
ogy clinics and the oncology clinic, and were operated
on due to various gynaecological reasons, such as me-
trorrhagia or post-menopausal bleeding. This study was
prospective and necessary permissions from the ethical
committee of our hospital and informed consent from
the patients that compose our study group were taken.

Patient selection

According to the endometrial biopsy results, which
were carried out under local anaesthesia with Pipelle,
21 patients had endometrial adenocarcinoma, 10 pa-
tients — complex endometrial hyperplasia, 9 patients
— simple endometrial hyperplasia, 8 patients — normal
endometrium (5 in secretion phase and 3 in prolifera-
tion phase).

All these cases were included in the study. In one
case, both simple and complex hyperplasia foci were
identified. This patient participated in both groups. All
biopsies were divided into three groups:

* group |: simple non-atypical hyperplasia and normal
endometrium group (n = 17),

e group ll: complex non-atypical hyperplasia group
(n =10),

e group Ill: endometrial carcinoma group (n = 21).

Methods

For all groups, the age, first menstruation age, num-
ber of pregnancies, parity, use of oral contraceptives,
use of hormone replacement therapy, and smoking, and
immunohistochemical staining characteristics of paints
and postoperative staging for tumour grade and myo-
metrial invasions were recorded.

Biopsies from patients were fixed in 70% ethyl alco-
hol for 24 hours. The tissue samples were dehydrated
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with an alcohol series of increasing alcohol percentages.
After the transparency process with xylene, the tissue
samples were embedded in paraffin. The 5-7 micron
thick sections obtained from the paraffin blocks were
divided into two groups in order to be stained, by histo-
chemical and immunohistochemical techniques.

For the histological assessment of tissue sections,
they are stained with hematoxylin-eosin (HE). Once
the samples were examined and the pathological diag-
nosis was complete, immunohistochemical staining was
performed. When the immunohistochemical methods
were applied, for each sample, one cross-section was
retained as a negative control. During the evaluation of
the groups, the results were evaluated as negative, fo-
cal (less than 50% staining) and diffuse (more than 50%
staining) according to the staining pattern of the im-
munoreactivity, and as negative, weakly positive (+) and
strongly positive (+ +) according to the intensity (Fig. 1).

Statistical analyses

Group Il was compared with group | + group Il, and
the results for all three groups were compared statisti-
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Fig. 1. PAP x 250, in the neoplastic tissue cytoplasmic and
luminal positivity of TAG-72

Tab. 1. Statistical analyses of clinical characteristics of the groups

Group | Group Il Group Il P
Age of
the first 13.8 (13-16) 12.9 (12-14) 13.8 (11-18) 0.089
menstruation
Oral contra-
ceptives 17.6 (3) 20.0 (2) 23.8 (5) 0.895
Smoking 235 (4) 50.0 (5) 19.0 (4) 0.178
DM 17.6 (3) 20.2 (2) 19.0 (4) 0.988
HT 11.8 (2) 40.0 (4) 38.1(8) 0.144

DM — diabetes mellitus; HT — hypertension

Group I: simple non-atypical hyperplasia and normal endometrium group
(n=17)

Group II: complex non-atypical hyperplasia group (n = 10)

Group Ill: endometrial carcinoma group (n = 21)
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cally with each other. The use of oral contraceptives,
hormone replacement therapy, smoking, and a history
of diabetes mellitus and hypertension were evaluated
with the x? test. The immunoreactivity of the immu-
nohistochemical dye was evaluated with the Kruskal
Wallis and the Mann-Whitney test. For the TAG-72 of
the endometrial carcinoma cases, a monoclonal anti-
body (Neomarker) was used.

Results

The study groups were comprised of 48 biopsies,
which were obtained from 47 patients. The median ages
of groups were as follows: group I: 45 (38-56), group I
46 (41-50) and group Ill: 59 (43-83). Using the ¥* test,
there was no significant difference between the groups in
terms of OK, hormonal replacement therapy (HRT), smok-
ing and history of DM/HT. The statically analyses of clini-
cal characteristics of the groups are presented in Table I.

The immunoreactivity of the immunohistochemical
dye was evaluated in terms of the pattern, intensity and
pattern + intensity. The comparison between the three
groups was performed using the Kruskal-Wallis test.
There was a significant difference between the groups
in terms of pattern (p < 0.001), intensity (p < 0.001) and
pattern + intensity (p < 0.001) (Tab. II). With the Mann-
Whitney Test for binary comparison, there was a sta-
tistically significant difference found between group Il
and group Il + group | (p < 0.001).

In the 21 cases with endometrial adenocarcinoma,
the mean age was 59.06 +9.36 years (43-83). The age
and prognostic factors of the cases were compared with
the intensity and pattern of TAG-72 using the one-way
analysis of variance. There was no relationship between
the prognostic factors and the immunoreactivity, where-
as there was a significant difference between the age
and the staining pattern p: 0.023 (p < 0.05) (Tab. ll).

Tab. Il. The comparison of the three groups in terms of immu-
noreactivity and immunohistochemical evaluation

TAG-72 Group | Group Il Group llI P

Pattern 20.03 14.50 32.88  0.000
Intensity 2038 14.50 3260  0.000
Pattern & Intensity 20.26 14.50 32.69 0.000

*P < 0.05 is significance

Tab. lll. The relationship between the prognostic factors
of endometrial cancer and the immunoreactivity

Pattern (p value) Intensity (p value)

Age 0.023 0.828
Stage 0.159 0.360
Grade 0.838 0.554
Myometrial invasion 0.390 0.386

p < 0.05 is significance
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Discussion

Excessive amounts of TAG-72 are expressed in
colorectal, gastrointestinal, bladder, salivary gland,
breast, and ovarian, cancers. This antibody is used in
various clinical oncological applications. It is a guiding
parameter in the serological follow-up of colorectal and
ovarian cancers, and in finding the primary focus in
the malignant peritoneal effusion [10-12, 14-17].

Currently, radionuclide-marked TAG-72 antibodies
are used in the surgical treatment of colorectal tumours.
With the help of the radionuclide-marked TAG-72 an-
tibodies, one can determine if the tumour has been
removed completely, which is an important factor for
survival [10]. In addition, TAG-72 expression is clinically
correlated with the aggressiveness and stage of the dis-
ease, and has a prognostic value in colorectal and breast
cancer [12-16]. Some researchers have reported TAG-72
to be a good indicator in distinguishing malignant epi-
thelial mesothelioma from serous papillary carcinoma
[17]. Ordonez has used TAG-72 as a marker in order to
differentiate 45 cases whether they had ovarian serous
cell carcinoma or malignant mesothelioma. None of
the samples with mesothelioma were stained, whereas
the carcinomas of ovarian origin had different rates of
staining [18].

Lin has indicated TAG-72 as an important marker for
the differential diagnosis in the peritoneal fluid cytol-
ogy, for the FIGO IlIA endometrial carcinomas, which
have an extra uterine spreading pattern, in his guiding
article for the pathologists, published in 2009. But he
has recommended more caution in cases like endome-
triosis and endosalpingitis [19].

TAG-72 has also a special importance in guiding
the pathological differentiation of endometrial and cer-
vical cancer [20]. In one of these studies, researchers
have claimed that the TAG-72 positivity is rare for en-
dometrial hyperplasia and was not related to clinical re-
gression and progression. There is a limited number of
articles about TAG-72 expression in the endometrium.
Mottolese et al. have observed in their study of hyster-
ectomy materials [13] that of the 13 cases with a prolif-
erative endometrium, 2 patients (15%), of the 14 cases
with a secretory endometrium, 9 patients (64%), of
the 27 cases with non-atypical hyperplasia, 6 patients
(22%), and of the 20 cases with endometrial carcinoma
19 patients (95%) had reactivity.

In our series, of the 5 cases with secretory adenoma,
there was no staining in 4 (80%). There was also no
staining in 4 cases with proliferative adenoma, 9 cas-
es with simple non-atypical hyperplasia, and 10 cases
with complex non-atypical hyperplasia. Of the 21 pa-
tients with endometrial adenocarcinoma, 16 (76%)
were found to have immunoreactivity. In one of these
studies, the researchers have claimed that the TAG-72
positivity is rare in endometrial hyperplasia, and it was

not related to the progression or the clinical regression

of the disease.

In our study, there was no correlation between
the pattern and intensity of the immunoreactivity stain-
ing of TAG-72, and the traditional prognostic factors
(stage, grade, myometrial invasion). With the one-way
analysis of variance, there was a significant difference
between the TAG-72 staining pattern and the age of
the patient (p = 0.023).

There was no TAG-72 immunoreactivity in complex
hyperplasia, simple hyperplasia, and the proliferative en-
dometrium. A significant difference was found between
the neoplastic and non-neoplastic groups in terms of in-
tensity, pattern, and intensity + pattern (p < 0.001).

In our case study, based on a small group, the TAG-
72 expression was found to be highly statistically si-
gnificant both for the pattern and intensity variables,
in the differentiation of neoplastic- and non-neoplastic
plus hyperplastic endometrium (p < 0.001).

In conclusion:

1. We have concluded that TAG-72 is a reliable parame-
ter and marker for the differentiation of the neoplastic
and non-neoplastic plus hyperplastic endometrium.

2. The marker TAG-72 is a reliable parameter and mar-
ker for the differentiation of the neoplastic endo-
metrium from the non-neoplastic and hyperplastic
endometrium.

3. There is a significant relationship between increasing
age and the staining pattern of the TAG-72 expression.

4. Still, TAG-72 does not seem to be an independent
prognostic factor for endometrial carcinoma. These
results are encouraging for larger and more detailed
studies in the future.

The authors declare no conflict of interest.
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