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Received: 11 Aug. 2017 to be prevalent in endometrial cancer. The present study aimed to evaluate the
Accepted: 24 Sep. 2017 immunohistochemical expression of p53 and PTEN proteins in endometrial cancer among
ePublished: 30 Nov. 2017 women with hysterectomy.

Methods: In this cross-sectional study, 40 paraffin-embedded endometrial cancer samples were
collected during 2015 to 2016, from women with hysterectomy in Al Zahra Hospital, Tabriz,
Iran. The histopathological observation was performed to confirm endometrial cancer and its
grade. Immunohistochemistry (IHC) was done for p53 and PTEN biomarkers. Data were
analyzed by SPSS.

Results: Thirty-three (82.5%), six (15.0%) and one (2.5%) out of 40 samples were endometrioid
endometrial adenocarcinoma, serous carcinoma and clear cell adenocarcinoma, respectively.
Furthermore, 5, 16 and 19 out of 40 studied samples belonged to grade I, 1l and 111, respectively.
The IHC observation showed that p53 expression in 9 (22.5%) was positive, while the rest 31
(77.5%) samples were p53 negative. Moreover, PTEN expression was observed in 10 (25%)
samples and 30 (75.0%) samples were PTEN negative. The sensitivity of p53 and PTEN for
diagnosis of endometrial cancer was calculated as 56.3% and 80%, respectively.

Conclusion: The IHC markers, p53 and PTEN, show heterogeneous results as diagnostic and
prognostic markers for endometrial carcinoma and are suggested to be used along with other
markers for such purposes.
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to increase by nearly 50-100% in the next two
decades.26
Two major types of endometrial cancer

Introduction
Endometrial cancer is the fourth common
malignancy in women. It is also the most

common  gynecological malignancy in have been described. Type 1 is the
developed and the second common in endometrioid adenocarcinoma, which is
developing countries.!?2 In the 1970s, the mostly  well-differentiated ~ tumor  and

comprises of the large majority of endometrial
cancers. Type I endometrial cancer is
associated with the unopposed estrogen
stimulation and is mostly progressed by
endometrial hyperplasia. Type II includes
papillary serous adenocarcinomas, clear cell

incidence of endometrial cancer showed an
elevation after increased use of menopausal
estrogen therapy.2® Obesity causes higher
relative risk of endometrial cancer as
compared to any other obesity-associated
cancer.*5 Another risk factor is the earlier

onset of menarche and also decreasing of the
other protective factors like multiparity. The
incidence of endometrial cancer is expected

adenocarcinomas, carcinosarcomas, and grade
III endometrioid carcinomas. This type is
commonly described as estrogen independent,
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preceded from atrophic endometrium or
endometrial polyps. The type II endometrial
cancers are derived from intraepithelial
carcinoma that is a precancerous lesion. This
type, which accounts for almost 10-20% of
endometrial cancers, is less-differentiated and
as a result, shows poorer prognosis and
accounts for a considerable number of
endometrial cancer deaths.278

The different genetic alterations found in
type I and type II tumors suggest that these
subtypes may have distinct etiologies.289 Type
I endometrial cancer shows microsatellite
instability (MSI) and mutations in K-ras,
phosphatase and tensin homolog (PTEN),
phosphatidylinositol-4,5-bisphosphate 3-
kinase catalytic subunit alpha (PIK3CA), and
catenin beta-1 (CTNNB1) genes. However,
type II displays p53 mutations and also
chromosomal instability.10

The histopathological diagnosis  of
obstetrical and gynecologic cancers was
mostly based on morphologic criteria. Thus,
inter-observer variations for entities such as
endometrial cancers were inevitable. The
advent of immunohistochemistry (IHC) and
the recent discovery of new genes and their
functions in cancer have led to the discovery
of cellular proteins or nucleic acids that are
exclusively expressed in tumors. These
biomarkers have the potential of enhancing
diagnostic consistency and reproducibility of
cancers.!’ Some of these biomarkers are
PTEN, L1 cell adhesion  molecule
(L1CAM), MutL homolog 1 (MLH1), estrogen
receptor,  progesterone receptor, pb53,
postmeiotic segregation increased 2 (PMS2),
B-catenin and E-cadherin.’2 The present study
aimed to evaluate the IHC profile of the
diagnostic and prognostic value of p53 and
PTEN  biomarkers in patients with
endometrial cancer.

Methods

In this cross-sectional study, 40
paraffin-embedded tissue blocks were
collected from women underwent a
hysterectomy during 2015-2016 in Al Zahra
hospital, Tabriz, Iran. The samples had been

previously diagnosed with endometrial
cancer. The type and grade of these samples
were recorded wusing the International
Federation of Gynecology and Obstetrics
(FIGO) grading system.13

IHC for p53 and PTEN biomarkers was
performed on all 40 collected samples. The
procedure of IHC has done according to the
instruction of purchased antibodies and the
detection system. The laboratory work out, in
brief, is as follow: the 4 um-thick tissue
sections were cut on the positive charged
adhesive slides (Leica Biosystems, USA) and
incubated at 37 °C for 24 hours. The tissue
sections were dewaxed with xylene, followed
by hydration with different ethanol
compositions. The antigen retrieval process
was performed wusing target retrieval
solution, pH 9 (Tris/EDTA buffer, pH = 9,
DAKO®, Denmark) in 95 °C for 30 minutes,
cooled to room temperature (RT) for
15 minutes, and then the endogenous
peroxidase was blocked using 30% H.O for
10 minutes. Primary antibodies, p53
(Dako®, Denmark) and PTEN (Abcam, GB)
were added to the slides, incubated for 20
minutes at RT, washed two times in IHC
wash buffer (Tris-buffered saline tween 20)
for 10 minutes each, and once in
phosphate-buffered saline (PBS) for 5
minutes. The slides were incubated with the
secondary  antibody, anti-mouse/rabbit
EnVision® Duo FLEX double stain system,
horseradish peroxidase (HRP)/3,3'-
diaminobenzidine (DAB) (Dako, Denmark) at
RT for 30 minutes.

The washing procedure was repeated
again as the previous step. DAB was diluted
(35 ul in 1000 pl of its buffer), added to the
slides and incubated at RT for 5-7 minutes
for enzymatic reaction to be developed.
Then the slides were washed in distilled
water, dehydrated with ethanol and
mounted with Entellan® IHC staining for
p53 was interpreted as positive when a
strong nuclear staining in 75% of cells was
observed. IHC staining for PTEN was
interpreted as positive when a diffuse
cytoplasmic staining of cells was observed.
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Cancer type

Endometrioid adenocarcinoma (n = 33)
Serous adenocarcinoma (n = 6)
Clear cell adenocarcinoma (n = 1)

Table 1. p53 immunohistochemistry staining among different types of studied endometrioid carcinomas cases

n
. 31(77.5) <0.001
6 (15.0) 0 (0)
1(2.5) 0(0)

“Chi-square test

Breast invasive ductal carcinoma was used
as a positive control for both p53 and PTEN.
The same slide without adding the primary
antibodies was also used as a negative control.

The sensitivity of p53 and PTEN IHC tests
for diagnosis of endometrial carcinoma was
calculated using the following equation:
Sensitivity = TP / (TP + FN), where TP is true
positive and FN is false negative. Data were
analyzed by SPSS software (version 20, IBM
Corporation, Armonk, NY, USA) using the
chi-square test.

Results

In the present study, 40 women suffering
from endometrial carcinoma with mean *
standard deviation (SD) age of 57.67 + 12.34
years were studied. Among the 40 studied
samples, 33 (82.5%), six (15.0%) and one
(2.5%) were endometrioid, serous and clear
cell adenocarcinomas, respectively.
Furthermore, five (12.5%), 16 (40.0%) and 19
(58.5%) out of 40 samples were categorized in
grade I, IT and III, respectively.

Results of p53 IHC staining showed the
expression of this biomarker in 9 (22.5%) out
of 40 samples, while 31 (77.5%) were p53
negative. Moreover, the PTEN IHC showed
positive staining in 10 (25.0%), whereas other
30 (75.0%) samples were negative.

All of the 6 serous adenocarcinoma
samples and the only clear cell
adenocarcinoma were IHC positive for p53
staining. However, it was positive only in

two (6.06%) out of 33 endometrioid
carcinoma samples (Table 1). The difference
between the histopathological findings with
the p53 IHC staining was significant
statistically (P < 0.001). The PTEN IHC result
showed the positive and negative staining in
9 (27.27%) and 24 (72.73%) out of 33
endometrioid adenocarcinoma  samples,
respectively (Table 2). The difference between
the histopathological findings with the PTEN
IHC staining result was not statistically
significant (P = 0.078).

A significant difference was observed in
the frequency of p53 IHC positivity among
the different grades of the studied
endometrial cancer samples (P = 0.010). The
highest frequency of p53 expression was seen
in grade III endometrial cancer (Table 3).
Furthermore, no significant difference was
observed in the frequency of PTEN IHC
positivity among the different grades of the
studied endometrial cancer samples (P = 0.757).
The highest frequency of p53 expression was
seen in grade II endometrial cancer (Table 4).

The sensitivity of the p53 and PTEN IHC
for diagnosis of endometrial cancers with the
histopathological gold standard is as follow:
Sensitivity of P53 IHC for overall endometrial
cancer was 56.3% (40 samples were studied),
for endometrioid carcinoma was 51.5%
(33 samples were studied), for serous
carcinoma was 100% (six samples were
studied), for grade II endometrial cancer was
51.6% (16 samples were studied), and for

Table 2. PTEN (Phosphatase and tensin homolog) immunohistochemistry staining among different types of
studied endometrioid carcinomas cases

Cancer type

Endometrioid adenocarcinoma (n = 33)
Serous adenocarcinoma (n = 6)
Clear cell adenocarcinoma (n = 1)

Positive (n = 10)

Negative (n = 30)

n (%) n (%)
9 (22.5) 24 (60.0)
0(0) 6 (15.0)

1(2.5) 0(0)

“Chi-square test, PTEN: Phosphatase and tensin homolog

114 JARCM/ Autumn 2017; Vol. 5, No. 4



Esmaieli, et al.

Table 3. p53 immunoreactivity among different studied grades of endometrial cancer cases

p53
Positive (n = 9) Negative (n = 31) P
n (%) n (%
Grad | (n=5) 0 (0) 5 (100) .
Grad Il (n = 16) 1(6.2) 15 (93.8)
Grade Il (n =19) 8(42.1) 11 (57.9)

“Chi-square test

grade III endometrial cancer was 63.3%
(19 samples were studied). Sensitivity of
PTEN IHC for overall endometrial cancer
was 80.0% (40 samples were studied), for
endometrioid  carcinoma  was  78.6%
(33 samples were studied), for serous
carcinoma was 100% (six samples were
studied), for grade I endometrial cancer was
83.3% (five samples were studied), for grade
II endometrial cancer was 76.2% (16 samples
were studied), and for grade III endometrial
cancer was 82.6% (19 samples were studied).

Table 4. PTEN (Phosphatase and tensin homolog)
immunoreactivity among different studied grades of
endometrial cancer cases

PTEN
Positive Negative

(=) (n=30)
n (%) NCH)
Grad | (n=5) 1 (20.0) 4(80.0) 0.757

Grad Il (n = 16) 5(31.2) 11(68.8)
Grade Il (n = 19) 4(21.1) 15(78.9)
“Chi-square test, PTEN: Phosphatase and tensin homolog

Discussion
The present study aimed to evaluate the
applicability of p53 and PTEN expression
using IHC method for diagnostic and
prognostic purposes. The results did not
show the promising results regarding the
diagnostic values of p53 and PTEN
biomarkers for such a purpose because the
IHC results were significantly different from
that in histopathology. Besides, p53 showed
encouraging results regarding the diagnosis
of serous adenocarcinoma, in which all 6
samples were detected by the p53 IHC. This
finding is supporting the results of
previously performed studies.1417

Mutations in p53 gene are common in
uterine serous carcinoma and mostly occur
early in the pathogenesis;’® thus, p53
genotyping can be a good prognostic tool for

early detection of this type of cancer. Tashiro
et al. observed p53 immunoreactivity in the
majority of their studied uterine serous
carcinoma and endometrial intraepithelial
carcinoma cases. They also proposed that the
lack of immunoreactivity did not always
indicate the absence of a gene mutation. They
also observed the loss of heterozygosity of
chromosome 17p in almost 100% of serous
carcinoma and in 43% of endometrial
intraepithelial ~ carcinoma  cases.  This
observation indicates that loss of the wild-
type p53 allele, mostly occurs in the early
development of serous carcinoma.l® In the
present study, the sensitivity of p53 for
diagnosis of serous carcinoma was 100%,
whereas the sample size was very small and
cannot be regarded as a definite result.

The biomarkers, p53 and PTEN, showed
very low sensitivity for detection of
endometrioid adenocarcinoma, which was
51.5% and 80.0%, respectively. This shows
the poor diagnostic values of P53, while
PTEN showed better results. Mao et al
studied the expression of AT rich interactive
domain 1A (ARID1A), p53, PTEN and
mismatch repair (MMR) proteins in high-
grade endometrioid carcinomas with or
without concurrent low-grade endometrioid
carcinomas, using IHC method. Their results
revealed PTEN loss, ARID1A loss, MMR
deficiency or MSI and aberrant p53
expression in 37%, 58%, 37% and 47% in
high-grade tumors, and 45%, 77%, 55% and
32% in high-grade tumors with concurrent
low-grade components, respectively. They
reported that the high-grade tumors showed
a higher frequency of type II endometrial
cancers (positive for PTEN, ARID1A and
MMR proteins, p53 aberrant expression) than
high-grade  tumors  with  concurrent
low-grade components.’® Their results are
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relatively similar to the findings of the
present study. In the present study, p53
expression was observed in 42.1% of
high-grade (grade II) endometrial cancers,
while none of the grade I cases showed the
p53 positive IHC result. On the other hand,
PTEN loss was observed at the highest rate in
grade III cancers. Moreover, the PTEN IHC
result showed the positive and negative
staining in 9 (27.27%) and 24 (72.73%) out of
33 endometrioid adenocarcinoma samples,
respectively. It was positive only in two
(6.06%) out of 33 endometrioid carcinoma
samples regarding the p53 biomarker.

Holtz et al. studied PTEN expression in
tamoxifen-associated endometrial cancers by
IHC method. Tamoxifen is reported to be
associated with increased rate of endometrial
adenocarcinoma.  They  examined 28
endometrial carcinoma specimens from
patients with a history of breast cancer with
(15 samples) and without (13 samples)
tamoxifen administration. Their results
showed that 4 (27%) out of 15 tamoxifen-
treated cases were immunoreactive for PTEN
compared to 2 (15%) out of 13 of non-treated
ones. They also concluded that the
tamoxifen-associated endometrial cancers are
not different from sporadic endometrial
cancer, regarding the PTEN IHC expression.®
Moreover, they reported PTEN IHC
positivity in endometrial cancer, regardless of
tamoxifen-treated and non-treated, is very
close to the findings of the present study,
21.4% versus 22.5%.

Most of the published studies on PTEN
and p53 markers with IHC method reported
the very similar results compared to the

References

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E,
Forman D. Global cancer statistics. CA Cancer J
Clin 2011; 61(2): 69-90. DOI: 10.3322/caac.20107

2. Tzur T, Kessous R, Weintraub AY. Current
strategies in the diagnosis of endometrial cancer.
Arch Gynecol Obstet 2017; 296(1): 5-14. DOI:
10.1007/s00404-017-4391-z

3. Weiss NS, Szekely DR, Austin DF. Increasing
incidence of endometrial cancer in the United States.
N Engl J Med 1976; 294(23): 1259-62. DOI:
10.1056/NEJM197606032942303

present study. Similar to our findings, other
studies have claimed that p53 and PTEN
IHC tests show heterogeneous results and
are not compatible with the
histopathological findings, albeit p53 can be
a good biomarker for endometrial serous
carcinoma.20-22 PTEN also showed roughly
promising but not accurate results regarding
endometrial cancer diagnosis.

Conclusion

The IHC markers, p53 and PTEN, show
heterogeneous results as diagnostic and
prognostic markers of endometrial carcinoma
and are suggested to be used along with
other markers for such purposes.

Acknowledgments

The authors would like to acknowledge Vice
Chancellor of Research and Technology,
Tabriz University of Medical Sciences.

Authors’ Contribution
All of the authors contributed equally.

Funding
Vice Chancellor of Research and Technology,
Tabriz University of Medical Sciences.

Conflict of Interest
Authors have no conflict of interest.

Ethical Approval

This study was approved by the Medical Ethics
Committee of Tabriz University of Medical
Sciences.

4. Calle EE, Kaaks R. Overweight, obesity and cancer:
Epidemiological evidence and proposed
mechanisms. Nat Rev Cancer 2004; 4(8): 579-91.
DOI: 10.1038/nrc1408

5. Orekoya O, Samson ME, Trivedi T, Vyas S, Steck
SE. The Impact of Obesity on Surgical Outcome in
Endometrial Cancer Patients: A Systematic Review.
J Gynecol Surg 2016; 32(3): 149-57. DOI:
10.1089/gyn.2015.0114

6. Lindemann K, Eskild A, Vatten LJ, Bray F.
Endometrial cancer incidence trends in Norway

116  JARCM/ Autumn 2017; Vol. 5, No. 4


https://dx.doi.org/10.3322/caac.20107
https://dx.doi.org/10.1007/s00404-017-4391-z
https://dx.doi.org/10.1007/s00404-017-4391-z
https://dx.doi.org/10.1056/NEJM197606032942303
https://dx.doi.org/10.1056/NEJM197606032942303
https://dx.doi.org/10.1038/nrc1408
https://dx.doi.org/10.1089/gyn.2015.0114
https://dx.doi.org/10.1089/gyn.2015.0114

Esmaieli, et al.

during 1953-2007 and predictions for 2008-2027. Int
J Cancer 2010; 127(11): 2661-8. DOI:
10.1002/ijc.25267

7. Moore KN, Fader AN. Uterine papillary serous
carcinoma. Clin Obstet Gynecol 2011; 54(2):
278-91. DOI: 10.1097/GRF.0b013e318218¢755

8. PDQ Cancer Genetics Editorial Board. Genetics of
breast and gynecologic cancers (PDQ®): Health
professional version. In: National Cancer Institute,
editor. PDQ cancer information summaries.
Bethesda, MD: National Cancer Institute (US); 2002.

9. Matias-Guiu X, Prat J. Molecular pathology of
endometrial carcinoma. Histopathology 2013; 62(1):
111-23. DOI: 10.1111/his.12053

10.Prat J, Gallardo A, Cuatrecasas M, Catasus L.
Endometrial carcinoma: Pathology and genetics.
Pathology 2007, 39(2): 72-87. DOl:
10.1080/00313020601136153

11. Nucci MR, Castrillon DH, Bai H, Quade BJ, Ince
TA, Genest DR, et al. Biomarkers in diagnostic
obstetric and gynecologic pathology: A review. Adv
Anat Pathol 2003; 10(2): 55-68.

12.Geels YP, van der Putten LJ, van Tilborg AA,
Lurkin I, Zwarthoff EC, Pijnenborg JM, et al.
Immunohistochemical and genetic profiles of
endometrioid endometrial carcinoma arising from
atrophic endometrium. Gynecol Oncol 2015; 137(2):
245-51. DOI: 10.1016/j.ygyno.2015.03.007

13.Yoon A, Park JY, Park JY, Lee YY, Kim TJ, Choi
CH, et al. Prognostic factors and outcomes in
endometrial stromal sarcoma with the 2009 FIGO
staging system: A multicenter review of 114 cases.
Gynecol Oncol 2014; 132(1): 70-5. DOI:
10.1016/j.ygyno.2013.10.029

14. Gatius S, Matias-Guiu X. Practical issues in the
diagnosis of serous carcinoma of the endometrium.
Mod Pathol 2016; 29(Suppl 1): S45-S58. DOI:
10.1038/modpathol.2015.141

15. Malpica A. How to approach the many faces of

16.

17.

18.

19.

20.

21.

22.

endometrioid  carcinoma.
29(Suppl 1):
10.1038/modpathol.2015.142
Tashiro H, Isacson C, Levine R, Kurman RJ, Cho
KR, Hedrick L. p53 gene mutations are common in
uterine serous carcinoma and occur early in their
pathogenesis. Am J Pathol 1997; 150(1): 177-85.
Zorn KK, Bonome T, Gangi L, Chandramouli GV,
Awtrey CS, Gardner GJ, et al. Gene expression
profiles of serous, endometrioid, and clear cell
subtypes of ovarian and endometrial cancer. Clin
Cancer Res 2005; 11(18): 6422-30. DOI:
10.1158/1078-0432.CCR-05-0508

Mao TL, Ayhan A, Kuo KT, Lin MC, Tseng LH,
Ogawa H. Immunohistochemical study of
endometrial high-grade endometrioid carcinoma
with or without a concurrent low-grade component:
Implications for pathogenetic and  survival
differences. Histopathology 2015; 67(4): 474-82.
DOI: 10.1111/his.12664

Holtz D, Ramondetta LM, Burke TW, Palazzo JP,
Dunton CJ, Neely Atkinson E et al. PTEN
expression in tamoxifen-associated endometrial
cancers. Anticancer Res 2002; 22(5): 2945-8.

Merritt MA, Cramer DW. Molecular pathogenesis
of endometrial and ovarian cancer. Cancer Biomark
2010; 9(1-6): 287-305. DOI: 10.3233/CBM-2011-
0167

Santacana M, Maiques O, Valls J, Gatius S, Abo Al,
Lopez-Garcia MA, et al. A 9-protein biomarker
molecular signature for predicting histologic type in
endometrial carcinoma by immunohistochemistry.
Hum Pathol 2014; 45(12): 2394-403. DOI:
10.1016/j.humpath.2014.06.031

Stanescu AD, Nistor I, Poteca AG, Ditescu D,
Comanescu M. Prognostic  biomarkers in
endometrial adenocarcinoma. Rom J Morphol
Embryol 2014; 55(4): 1339-44.

Mod Pathol 2016;
S29-544. DOI:

JARCM/ Autumn 2017; Vol. 5, No. 4 117


https://dx.doi.org/10.1002/ijc.25267
https://dx.doi.org/10.1002/ijc.25267
https://dx.doi.org/10.1097/GRF.0b013e318218c755
https://dx.doi.org/10.1111/his.12053
https://dx.doi.org/10.1080/00313020601136153
https://dx.doi.org/10.1080/00313020601136153
https://dx.doi.org/10.1016/j.ygyno.2015.03.007
https://dx.doi.org/10.1016/j.ygyno.2013.10.029
https://dx.doi.org/10.1016/j.ygyno.2013.10.029
https://dx.doi.org/10.1038/modpathol.2015.141
https://dx.doi.org/10.1038/modpathol.2015.141
https://dx.doi.org/10.1038/modpathol.2015.142
https://dx.doi.org/10.1038/modpathol.2015.142
https://dx.doi.org/10.1158/1078-0432.CCR-05-0508
https://dx.doi.org/10.1158/1078-0432.CCR-05-0508
https://dx.doi.org/10.1111/his.12664
https://dx.doi.org/10.3233/CBM-2011-0167
https://dx.doi.org/10.3233/CBM-2011-0167
https://dx.doi.org/10.1016/j.humpath.2014.06.031
https://dx.doi.org/10.1016/j.humpath.2014.06.031

