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Abstract: Background: The most known risk factors for developing endometrial cancer are high estrogen levels
and obesity which associated with excessive levels of estrogen. Expression of Ki-67 has independent role on
prognosis. Effect of hormone receptor, body mass index (BMI) and Ki-67 on disease free survival in endometrial
carcinoma and their association with other clinicopathological features was evaluated in this study.

Methods: Fifty-three adult female patients were included in this prospective study with histologically confirmed
endometrial cancer (EC). Those patients treated and followed up at Tanta University Hospitals. Hormone receptor
status and ki67 was detected by immunohistochemical exam. Body mass index was calculated at time of
presentation. Hormonal status, ki-67 and BMI were studied and compared with other clinicopathological criteria.
Survival was assessed and compared by Kaplan-Meier curves and log-rank test

Results: Positive expression of ER and PR was detected in 54.7% and 49.1% ofpatients respectively and
significantly associated with less myometrial invasion, low Ki-67, BMI>30kg/m? and endometrioid type.
Interestingly BMI >30 kg/m?, was significantly associated with earlier stage and endometrioid type (P=0.04 and
0.003 respectively). Multivariate Cox regression analysis detected that myometrial invasion, tumor grade and ER
expression remained statistically significant with DFS.

Conclusion: Our study investigatedthat different molecular factors such as ER, PR and Ki-67 in addition to obesity,
significantly associated with tumor characteristics and survival.
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1. Introduction: focusing on survival and/or lymph node metastases
Endometrial cancer (EC) is common malignant include TP53 mutation, loss of hormone receptors, and
cancer of the endometrial epithelium of female Ki67®.
reproductive tract that is diagnosed in premenopausal BMI is a simple index commonly used to classify
and postmenopausal females . underweight, normal weight, overweight in adults.
Studies have reported that endometrial cancer Obesity is defined as BMI >30 kg/m*®.
accounts for about20-30%of female reproductive tract Obesity contributed to about 10% of post-
tumors and the incidence of endometrial cancer is menopausal breast cancers, 11% of colon cancer and
increasing ®.About 80% of EC patients have 37% of esophageal cancers. While obesity participated
endometrioid adenocarcinoma (type 1) and presented in 39% of EC patients'!?.Several studies suggested
early with good prognosis ®but a subset of these that waist circumference can be used as a measure to
patients failed to reach 5-year overall survival even predict EC risk™*2),
those with low-grade or early-stage EC*.More urgent Type | endometrial cancer is known to be
and accurate studies are needed, to identify high-risk influenced by obesity because of the changes in
patients with grade 111 EC precisely®. endogenous hormone metabolism®.
Estrogen and progesterone receptors are most
validated prognostic biomarkers for endometrial 2. Patients and Methods
cancer ®Gene expression of these receptors were Our prospective study included 53 adult female
found significantly associated to the protein patients with histologically confirmed EC. Those
expression of ERa and PR by immunohistochemistry, patients treated and followed up at Tanta University
respectively ©.Body mass index (BMI),physical Hospitals through the period from January 2015 to
activity and diet may explain up to 80% of the risk of December 2018. The entire patient underwent surgical
endometrial cancer . staging with total hysterectomy, bilateral salpingo-
Molecular  biomarkers that have shown oophorectomy, retroperitoneal node dissection and
independent prognostic role in endometrial cancer, peritoneal washing cytology. The tumor stage,
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histologic diagnosis and grading of each patient were
classified under International  Federation of
Gynecology and Obstetrics (FIGO) 2009 criteria.
Postoperative adjuvant treatment and follow up was
administered according to published guidelines .

The study was conducted in accordance with the
local ethical committee, and all the participants gave
an informed consent for use of the specimens.
Formalin-fixed, paraffin-embedded specimens were
pathologically examined.

Data on the following parameters were collected:
age, parity, BMI at time of diagnosis were measured
(BMI=kg/m?), status of menopause, stage, grade,
status of lymphovascular invasion (LVSI), tumor
histological subtypes, cervical involvement, hormone
receptor status, ki67, date of recurrence or death, and
last follow-up date. Patients who undergone
incomplete surgical staging and those with stage 1V
EC were excluded from the study.
Immunohistochemical examination:

We assessed ER, PR and ki67 expression by IHC,
using paraffin-embedded sections. Antigen retrieval
was performed by treatment with citric acid (pH 6.0)
for 20 minutes. Non-specific antibody binding was
blocked by incubating with 10% fetal calf serum for

20 minutes. Mouse anti-human ER (1:200 Glostrup,
Denmark), PR monoclonal antibody (1:100, Dako,
Glostrup, Denmark) ki67 or (1: 100, MIB 1 DAKO,
Glostrup, Denmark) were added for 1 hour at room
temperature. Sections were then washed with
phosphate-buffered saline (PBS) and incubated with
biotinylated anti-mouse 1gG (Dako, Glostrup,
Denmark) for 30 minutes and after washing, sections
were  incubated  with  streptavidin-conjugated
horseradish peroxidase (Dako, Shanghai, China) for
30 minutes. Antigen-antibody complexes were
visualised using 3,3Diaminobenzidine (DAB) and
counterstained with haematoxylin. Staining in normal
endometrial tissues surrounding the tumor served as
internal positive control to avoid false negative results.

The expression of ER, PR and ki67 were
analyzed by two experienced pathologists who were
blinded to the patient characteristics and outcome.
Staining of ER and PR was considered as positive if
the tumor cell nuclei were stained in >1% of the cells,
corresponding to the definition of positivity currently
in clinical use. Ki67 expression was considered as
positive if the tumor cell nuclei were stained in >10%
of the cells (figure 1).

immunostaining (X400), d, Negative ER immunostaining (X100), e, Negative PR immunostaining (X100) f,
Positive Ki67 immunostaining (X100).
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Statistical analysis

Association of hormonal status, ki67 and BMI with
other clinicopathological features were studied.
Survival was assessed and compared using Kaplan-
Meier curves and log-rank test. P-values < 0.05 were
considered being significant. Disease free survival was
calculated from date of diagnosis to either date of
recurrence or death.

3. Results:
Fifty-three patients, diagnosed pathologically to have
endometrial carcinoma, were included in our

prospective study. Median age was 57 years (range 31-
72). Stage Il was reported in 19 patients (35.8%).
Twenty-nine patients (54.7%) had grade 2 tumor.
Most of patients had endometroid type (79.2%).
Clinicopathological features were gathered in table

Q).

Table (1): Patient characteristics

Characteristics of all population (n=53) %

Age group

<57 21 39.6

>57 32 60.4

Myometrial invasion

<172 31 58.5

>1/2 22 41.5

Cervical involvement

No 37 69.8

Yes 16 30.2

Stage

I 16 30.2

I 19 35.8

i 18 34

Tumor grade

G1 6 11.3

G2 29 54.7

G3 18 34

Lymphovascular invasion

Absent 42 77.4

Present 11 22.6

Histological type

Endometrioid 41 79.2

Non endometrioid 12 20.8

ER expression

Positive 29 54.7

Negative 24 45.3

PR expression

Positive 26 49.1

Negative 27 50.9

Ki 67

<10% 40 75.5

>10% 13 24.5

BMI

< 30kg/m? 24 45.3

>30 kg/m? 29 54.7
Positive ER and PR expression was detected in significantly correlated to stage I-1l. Also, only

54.7% and 49.1% of EMC patients respectively and
both were significantly associated with less
myometrial invasion, low Ki-67, BMI>30 kg/m* and
endometrioid type. Only positive ER was
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positive PR was significantly correlated to age <57
and grade I-1l (Table 2).

High Ki-67 (>10) was reported in 13 patient
(24.5%) and significantly associated with higher



http://www.cancerbio.net/

Cancer Biology 2019;9(1)

http://www.cancerbio.net

grade, stage, LVI, BMIS30kg/m2
endometrioid type (Table 3).

and

non-

Twenty-nine patients (54.7%) in our study had
BMI >30 kg/m? this was significantly associated
with earlier stage and endometrioid type (Table 4).

The estimated mean disease-free survival was
40 months (95% CI 37.8:43.6) with 3- year DFS was
77.4%. Relation of disease-free survival to prognostic
features was clarified in figure (2).

Univariate analysis indicated that, less
myometrial invasion, early disease stage, grade I-Il
tumor, low Ki-67 and positive ER expression were
associated significantly with longer DFS (Table 5).

Multivariate Cox regression analysis detected
that myometrial invasion <1/2, grade I-11 and positive
ER expression remained statistically significant with
DFS (Table 6).

Table (2) Correlation of patient characteristics and hormonal status

. - ER expression PR expression
Population Characteristics — _ — _
(N=53) Positive n=29 |Negative n=24 |P Positive n=26 | Negative n=27 |P

(%) (%) (%) %)

Age group
<57 14(48.3) 7(29.2) 14(53.8) 7(25.9) 0.038*
>57 15 (51.7) 17 (70.8) 0.157 |12 (46.2) 20 (74.1)
Myometrial invasion
<1/2 21(72.4) 10 (41.7) 19 (73.1) 12 (44.4) 0.034*
>1/2 8 (27.6) 14 (58.3) 0.024* |7 (26.9) 15 (55.6)
Cervical involvement
No 20 (69) 17 (70.8) 17 (65.4) 20 (74.1) 0.491
Yes 9 (31) 7(29.2) 0.883 [9(34.6) 7 (25.9)
Stage
I 13 (44.8) 3(12.5) 10 (38.5) 6 (22.2) 0.219
I 11 (37.9) 8 (33.3) 0.007* 10 (38.5) 9 (33.3) '
I 5(17.2) 13 (54.2) ' 6 (23.1) 12 (44.4)
Tumor grade
G1 6 (20.7) 0(0) 5(19.2) 1(3.7) 0.038*
G2 15 (51.7) 14 (58.3) 0.054 |16 (61.5) 13 (48.1) '
G3 8 (27.6) 10 (41.7) 5(19.2) 13 (48.1)
Lymphovascular invasion
Absent 25 (86.2) 17 (70.8) 23 (88.5) 19 (70.4) 0.104
Present 4 (13.8) 7(29.2) 0.170 (3 (11.5) 8 (29.6)
Ki 67
<10% 27(93.1) 13 (54.2) 0.001* 25 (96.2) 15 (55.6) 0.001*
>10% 2(6.9) 11 (45.8) ' 1(3.8) 12 (44.4)
BMI
<30 kg/m? 9 (31) 15 (62.5) 0.022% 7 (26.9) 10 (37) 0.008*
> 30 kg/m? 20 (69) 9 (37.5) ' 19 (73.1) 17 (63)
Histological type
Endometrioid 26 (89.7) 15 (62.5) 0.019* 24 (92.3) 17 (63) 0.011*
Non endometrioid 3(10.3) 9 (37.5) ' 2(71.7) 10 (37)
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Table (3) Correlation of patient characteristics and Ki-67

Population Characteristics Ki-67
(N=53) <10 (%) >10 (%) P
Age group
<57 16 40 5 38.5 0.922
>57 24 60 8 61.5
Myometrial invasion
<1/2 15 375 7 53.8 0.299
>1/2 25 62.5 6 46.2
Cervical involvement
No 26 65 11 84.6 0.181
Yes 14 35 2 15.4
Stage
I 13 325 3 23.1 -
I 17 425 2 15.4 0.046
i 10 25 8 61.5
Tumor grade
G1 6 15 0 0 -
G2 25 62.5 4 30.8 0.007
G3 9 225 9 69.2
Lymphovascular invasion
Absent 35 87.5 7 53.8 0.009*
Present 5 12.5 6 46.2
BMI
< 30 kg/m? 13 32,5 11 84.6 0.001*
>30 kg/m? 27 67.5 2 15.4
Histological type
Endometrioid 38 95 3 23.1 0.001*
Non endometrioid 2 6 10 76.9

Table (4) Correlation of patient characteristics and BMI
Population Characteristics BMI p
(N=53) >30 kg/m’ <30 kg/m?
Age group
<57 13 44.8 8 33.3 0.394
>57 16 55.2 16 66.7
Myometrial invasion
<1/2 18 62.1 13 54.2 0.561
>1/2 11 37.9 11 45.8
Cervical involvement
No 19 65.5 18 75 0.454
Yes 10 34.5 6 25
Stage
I 9 31 7 29.2 -
I 14 |483 5 20.8 0.047
i 6 20.7 12 50
Tumor grade
Gl 5 17.2 1 4.2
G2 16 |55.2 13 542 0.253
G3 8 27.6 10 41.7
Lymphovascular invasion
Absent 25 86.2 17 70.8 0.170
Present 4 13.8 7 29.2
Histological type
Endometrioid 27 93.1 14 58.3 0.003*
Non endometrioid 2 6.9 10 41.7
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Table (5) Univariable analysis of clinicopathological factors affecting DFS

Population Characteristics 3-year DFS (%) 95% ClI P
Age group
<57 81 35.7:40.6 0.547
>57 75 35.4:43.6
Myometrial invasion
<1/2 87.1 31.1:40.7 0.045*
>1/2 63.6 40.1: 45.8
Cervical involvement
No 78.4 36.7: 43.9 0.862
Yes 75 33.6:39.7
Stage
| 93.8 42.1:47.1
1 84.2 35.7:41.1 0.014%
11 55.6 27.2:38.0
Tumor grade
Gl 100 0.010*
G2 86 NR
G3 55.6
Lymphovascular invasion
Absent 81 39.4:44.6 0.135
Present 63 25.5:40.2
Ki 67
<10 85 41:45.3 0.006*
>10 53 23.5:36.9
ER expression
Positive 935 43.1:46.4 0.002*
Negative 58.3 28.7:37.7
PR expression
Positive 88.5 41.8:46.1 0.05
Negative 66.7 30.9: 39 )
BMI
< 30kg/m? 66.7 33.5:43 0.105
> 30 kg/m? 86.2 38.7:44.7
Histological type
Endometrioid 80.5 38.9:44.5 0.215
Non endometrioid 66.7 26.5:38.1

Table (6) Multivariable analysis of clinicopathological factors affecting DFS
Characteristics HR 95% ClI P
Myometrial invasion
<172 0.14 0.031-0.707 0.017*
>1/2 ) ' ' '
Stage
I
::I 21 0.86-5.45 0.09
Tumor grade
Gl
G2 -
G3 10.9 1.72-48.6 0.009
Ki 67
<10%
>10% 0.94 0.35-5.46 0.630
ER expression
Positive 8.1 1.02-435 0.047%
Negative
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Figure (2) Disease free survival in relation to prognostic features.

4. Discussion:

Progesterone and estrogen receptors have long
been appreciated as prognostic in EC and their
positivity are associated with low grade, low-risk EC
and to great extent more encouraging outcomes *.

Obesity is considered great modifiable hazard
agent for development of EC. Obesity shares in the
cause of death in EC survivors with cardiovascular
disease. After diagnosis, most of cancer survivors do
H%t perform healthy style of life for weight reduction

The aim of this study is to analyze the effect of
estrogen and progesterone receptor status, Ki-67
expression and BMI on disease free survival in
endometrial carcinoma patients and their association
with other clinicopathological features.

72

In this work we confirmed the association of both
hormone receptors status with outcomes, loss ER and
PR correlated with higher incidence of disease
recurrence™”.

Positive ER and PR were significantly associated
with  less myometrial invasion, low Ki-67,
BMI>30kg/m? and endometrioid type. Only positive
ER was significantly correlated to stage I-11. Also,
only positive PR was significantly correlated to age
<57 and grade I-ll. This agree with other studies
mention, that tumors with positive estrogen and
progesterone expression have a significant association
with the clinical and pathological parameters showing
a better prognosis®® %),

So Immunohistochemical study of ER/PR should
be put in application routinely as molecular markers
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list for clinical requirement in
endometrial carcinoma.

Twenty-nine patients (54.7%) in our study had
BMI >30 kg/m?, this was significantly associated with
earlier stage and endometrioid type and usually
associated with better clinical outcomes. Similar
results were recorded by many series % 2422,

Our study concluded that obesity do not impact
EC recurrence which is similar to that reported by
multiple studies whose confirmed that the increase in
mortality is likely due to obesity-related diseases and
not to EC recurrence or progression and encouraged
for lifestyle management®2+2),

High Ki-67 (>10) was reported in 13 patient
(24.5%) and significantly associated with higher
grade, stage, LVI, BMI< 30 and non-endometrioid
type.

Masjeed et al, confirmed that Ki-67 expression
and mean Ki-67 increased as the grade of EC
increased®®). Although Ki-67 is associated with cell
proliferation, as in most series in our study there was
significant correlation between ki67 and recurrence in
univariable analysis which was lost in multivariate
evaluation,Ki-67 expression did not show prognostic
significance on its own®".

patients with

Conclusion:

Our study investigated that, different molecular
factors such as ER, PR and Ki-67 in addition to
obesity, significantly  associated with  tumor
characteristics and survival that in turn could tailor
patient therapy design.
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