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The Effect of Estrogen and Progesterone Receptor Status
on the Prognosis of Endometrioid Type Endometrial Cancer:
Retrospective Study

frem ALYAZICI KUCUKYILDIZ, “ Ali YANIK®
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ABSTRACT Objective: Endometrioid-type endometrial cancer (EC) is the most common histological type of EC, and generally has good sur-
vival if diagnosed during the early stages. While tumour grade, stage and lymph node invasion are known to affect survival in these patients, the
prognostic significance of steroid receptor status remains unclear. The present study aimed to determine the effect of estrogen and progesterone
receptor (ER and PR, respectively) status and its relationship with other prognostic factors in endometrioid-type EC. Material and Methods: Data
from 152 patients who underwent surgery at the same centre between 2009 and 2019 were retrospectively evaluated. Histological characteristics
of tumours were determined using the original pathology reports, and stage, grade and lymph node involvement of tumours were compared with
ER and PR status. The relationship between ER and PR status and preoperative serum cancer antigen 125 and albumin levels were also investi-
gated. Results: When the results of our study were examined, it was revealed that 114 patients had Grade I tumor and 118 had International Fed-
eration of Gynecology and Obstetrics Stage I tumor and 34 patients had ER and PR negativity. In our study, a dependence was found between
both ER and PR status and pelvic lymph node involvement. It was found that the possibility of pelvic lymph node involvement increases in both
hormone receptor negativity. Conclusion: This study reports that the patients with pelvic lymph node involvement, which is a prognostic factor
in EC, may experience more frequent ER and PR negativity. However, its effects on survival remain unclear.
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Among gynecological cancers, endometrial can- Endometrioid histology is the most common
cer (EC) is the most common in developed countries type of EC, accounting for 75% to 80% of cases, and
and the second most common in the world. According is predominantly comprised of low-grade endometri-

to the GLOBOCAN 2018 database, which is a project oid ECs.? Endometrioid-type EC develops due to pro-
of the International Agency for Research on Cancer longed exposure to endogenous or exogenous
that provides estimates according to cancer site and estrogen, unopposed by progesterone, and is mostly
gender for each country and worldwide, nearly 380,000 seen in females with a high body mass index. An in-
new EC cases are reported worldwide each year.! dication of the relationship of these cancers with es-

ECs are broadly classified into two major types trogen is the high rate of estrogen receptor (ER) and

based on their clinicopathological features.? Type 1 progesterone receptor (PR) expression.” These tu-

mors are often low-grade and prognosis is generally

cancers are low-grade endometrioid ECs [Interna-
good when caught at an early stage.’ However, Type

tional Federation of Gynecology and Obstetrics '
(FIGO) Grades I and I1], whereas Type 2 cancers in- 2 EC is a serous type that usually develops from the
clude FIGO Grade III endometrioid ECs and non-en- atrophic endometrium, independent of estrogen. Pa-
dometrioid histology (serous, clear cell, mixed cell tients with this type of tumor have low serum estro-

and undifferentiated). gen levels and low ER and PR expression.* These
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tumors tend to be diagnosed at advanced stages and
are associated with poor prognosis.

Many studies have identified prognostic factors,
such as age, histological type, grade and lymphovas-
cular space invasion, for EC.%7 Other than conven-
tional demographic or clinicopathological features,
biological molecules have been suggested as prog-
nostic biomarkers in EC, such as preoperative albu-
min levels, P53, KRAS, PTEN, ER, PR and human
epidermal growth factor receptor 2.%°

The present study investigated whether ER and
PR positivity was an independent prognostic factor
in patients with endometrioid-type EC and examined
its relationship with other known prognostic factors.

MATERIAL AND METHODS

Clinical and laboratory data were retrospectively col-
lected from the hospital archive from 152 patients
with endometrioid-type EC who were treated be-
tween 2009 and 2019 at the same center. This study
was conducted according to the principles stated in
the Declaration of Helsinki. It was approved by the
Sivas Cumhuriyet University Ethics Committee [reg-
istry no: 2020-05/17, date: 20.5.2020]. Informed con-
stent was not required due to retrospective design of
the study.

Histological tumor characteristics were abstracted
from the original pathology reports. Only patients with
endometrioid type EC histology were included in the
study, and patients with non-endometrioid type EC his-
tology were excluded from the study. Endometrioid
type EC diagnosis of the patients was made by
histopathological examinations of hematoxylin-eosin
stained preparations. Tumor stages were measured by
using the FIGO system (I, I, I1I or IV) according to the
pathological reports. Cases were categorized as Grade
I (well-differentiated), Grade II (moderately differenti-
ated) and Grade III (poorly differentiated) adenocarci-
nomas according to the World Health Organization
criteria. While total abdominal hysterectomy, bilateral
salpingo-oophorectomy were applied to all patients,
whereas lymphadenectomy was not performed in 21
patients with FIGO Stage I and low grade patients.

Lymph node positivity and ER and PR status
were determined according to the patients’ pathology
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results. ER and PR status of the tumors were catego-
rized as follows: receptor negativity, <50% receptor
positivity and >%50 receptor positivity.

Patients’ serum cancer antigen 125 (CA125) lev-
els and routine blood test results were examined. Pre-
operative serum albumin levels were available for
112 patients, and 147 patients had serum CA125 re-
sults. Serum albumin levels were classified as either
low (<3.5 g/dL) or normal (3.5-5 g/dL) and CA125
levels were classified as either normal (<35 U/mL)
or high (=35 U/mL).

Data were analyzed using SPSS for Windows
version 22.0. Categorical variables were compared
using chi-square (homogeneity and independence
chi-square test) and cross-tabulation tests, as appro-
priate. Kaplan-Meier analyses were used to assess
survival. Significance was defined using levels of
p<0.05 and 95% confidence intervals (CIs).

RESULTS

PATIENT CHARACTERISTICS

The present study included 152 patients who under-
went surgery due to EC of the uterine corpus in the
same center. All patients underwent total abdominal
hysterectomy bilateral salpingo-oophorectomy, and
bilateral pelvic para aortic lymph node dissection was
also performed in 131 patients. The median age of
the patients was 57 (26-83) years.

The mean preoperative albumin value of 112 pa-
tients was 4.18 (2.5-4.9) g/dL and the mean serum
CA125 level of 147 patients was 51 (3-1,924) g/dL.
Among the 15 patients who died, 10 deaths were EC-
related.

TUMOR PATHOLOGY

Evaluation of the pathology results revealed that
114 (75%) patients had Grade I and 118 had FIGO
Stage 1 (77.6%) disease, 15 (9.9%) patients had
pelvic lymph node positivity and 34 (22.4%) pa-
tients had ER and PR negativity (Table 1). When
the ER and PR positive groups were evaluated ac-
cording to positivity receptor level, 11 (7.2%) pa-
tients had <50% positivity rate in the ER and PR
groups (Table 1).
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TABLE 1: Distribution of parameters.

n %
Tumor grade
Grade | 114 75
Grade Il 24 15.8
Grade Ill 13 8.6
FIGO tumor stage
FIGO | 18 77.6
FIGO Il 13 8.6
FIGO Il 17 1.2
FIGO IV 4 2.6
Pelvic lymph node status
Positive 15 9.9
Negative 116 758.3
ER status
Receptor negativity 34 224
Receptor positivity <50% " 7.2
Receptor positivity 250% 107 704
PR status
Receptor negativity 34 224
Receptor positivity <50% 11 7.2
Receptor positivity 250% 107 70.4
CA125 level
Normal (<35 U/mL) 12 73.7
High (=35 U/mL) 35 23
Serum preoperative albumin level
Low (<3.5 g/dL) 11 72
Normal (3.5-5 g/dL) 101 66.4
Disease-related exitus
Absent 137 90.1
Present 10 6.6

ER: Estrogen receptor; PR: Progesterone receptor; FIGO: International Federation of
Gynecology and Obstetrics; CA125: Cancer antigen.

ER STATUS

In the statistical analysis results of our study, de-
pendence was found between the ER status and
pelvic lymph node involvement. It was found that the
possibility of pelvic lymph node involvement in-
creased in ER negativity (Table 2).

No dependence was found between ER status
and tumor grade, tumor stage serum CA125 levels
and preoperative albumin levels (Table 2).

When the ER status of the patients without
pelvic lymph node involvement was examined, it
was found that >50% positivity group was more
common.
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When the ER status of the patients with Grade |
tumor and Grade II tumor were examined separately,
it was found that >50% positivity group was more
common in both groups (Table 2).

When ER status was evaluated according to the
<50% positivity, >50% positivity and receptor nega-
tivity groups, the average life expectancy of patients
with <50% positivity was 98.0+11.8 months (95%
Cl, 74.7-121.3). The average life expectancy of
patients with ER >50% positivity was 98.8+2.27
months (95% CI, 94.33-103.27), whereas that
of patients with ER negativity was 100.69+4.1
months (95% CI, 92.6-108.7). The average life ex-
pectancy for all patients was 108.59+2.58 months
(95% CI, 103.53-113.65). However, this difference
was not significant when both groups were compared
(Figure 1).

PR STATUS

In the results of our study, dependence was found be-
tween the PR status and pelvic lymph node involve-
ment, tumor grade. It was found that the possibility of
pelvic lymph node involvement increased in PR neg-
ativity (Table 3).

It was also found that the probability of a Grade
I tumor increased in the PR negativity group and in
the >50% positivity group (Table 3).

No dependence was found between PR status
and tumor stage serum CA125 levels and preopera-
tive albumin levels (Table 3).

When the PR status of the patients without
pelvic lymph node involvement was examined, it was
found that >50% positivity group was more common
(Table 3).

When the progesterone receptor status was ex-
amined in patients with Grade I tumors, it was ob-
served that the receptor negative group and >50%
positivity group were more frequent.

When PR status was evaluated as <50% positiv-
ity, >50% positivity and receptor negativity groups,
the average life expectancy of patients with <50%
positivity was 94.3+13.8 months (95% CI, 67.3-
121.4). The average life expectancy of patients with
PR >50% positivity was 99.8+2.06 months (95% CI,
95.78-103.86) whereas that of patients with PR neg-
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TABLE 2: Contingency table of estrogen receptor status and tumor clinicopathologic variables.
Receptor negativity  Positivity <50%  Positivity 250%
Variables Category n (%) n (%) n (%) pa pb

Tumor grade G 23 (69.7) 7 (63.6) 84 (78.5) <0.001  0.113
G2 4(12.1) 2(18.2) 18 (16.8) <0.001
G3 6(18.2) 2(18.2) 5{4.7) 0.368

FIGO tumor stage (Stage la and others FIGO Stage la 21(61.8) 8(72.7) 67 (62.6) <0.001 0.789
FIGO Stage Ib, II, Ill, IV 13(38.2) 3(27.3) 40 (37.4) <0.001

FIGO tumor stage FIGO | 22 (64.7) 9 (81.8) 87 (81.3) <0001  0.150
FIGO Il 3(8.8) 0(0) 10 (9.3) 0.052
FIGO I 8 (23.5) 2(18.2) 7(6.5) 0.161
FIGO IV 1(2.9) 0(0) 3(2.8) 0.317

Pelvic lymph node involvement Absent 20(71.4) 8 (80) 88 (94.6) <0.001 0.002
Present 8(28.6) 2(20) 5(5.4) 0.165

CA125 level Normal 26 (81.3) 9 (81.8) 77 (74) <0001 0535
High 6(18.8) 2(18.2) 27 (26) <0.001

Preoperative serum albumin level Low 3(15) 1(12.5) 7(8.3) 0.001 0.644
Normal 17 (85) 7(87.5) 77 (91.7) 0.078

Disease-related exitus Absent 31(91.2) 9 (81.8) 102 (95.3) <0001  0.190
Present 3(8.8) 2(18.2) 5{4.7) 0.497

Chi-square test; 2Homojenity chi-square test; "Independence chi-square test; p<0.05 significant; FIGO: International Federation of Gynecology and Obstetrics; CA125: Cancer antigen.

ativity was 97.86+4.82 months (95% CI, 88.40-
107.32). The average life expectancy of all patients
was 108.59+2.58 months (95% CI, 103.53-113.65).
This difference was not significant when both groups
were compared (Figure 2).

DISCUSSION

Type 1 EC generally occurs due to high estrogen lev-
els and refers to hormone receptor-positive tumors
with low-grade endometrioid histology that are often
associated with good prognosis. On the contrary,
Type 2 EC usually develops from atrophic en-
dometrium, independent of estrogen, and refers to
high-grade, hormone receptor-negative tumors with a
non-endometrioid histology that are associated with
poorer prognosis than Type 1 tumors.*>!1

Estrogen promotes the growth and proliferation
of the endometrium via ERs, and progesterone func-
tions as an estrogen antagonist as it inhibits
endometrial maturation and proliferation.''? There-
fore, hormone receptor status may play an important
prognostic role in the treatment and management of
EC.

Survival Functions
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FIGURE 1: Graphical presentation of the effect of estrogen receptor status on ove-
rall survival by Kaplan-Meier analysis.

ERs and PRs have recently been investigated as
biological molecules in relation to outcome and prog-
nosis of female cancers, such as breast cancer, ovarian
cancer and EC.'*'*In a meta-analysis examining the re-
lationship between ovarian cancer and hormone recep-
tor, elevated PR levels predicted favorable survival.'
On the other hand, ER and PR-negative breast tumors
are unlikely to respond to hormone therapy. In addi-
tion, the absence of ER in primary breast tumors is con-
sidered an important independent prognostic factor for
higher recurrence rate and shorter survival.'s
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TABLE 3: Contingency table of progesterone receptor status and tumor clinicopathologic variables.
Receptor negativity ~ Positivity <50%  Positivity 250%
Variables Category n (%) n (%) n (%) p? p°

Tumor grade G 23 (69.7) 4 (36.4) 87 (81.3) <0.001  0.010
G2 5(15.2) 5 (45.5) 14 (13.1) 0.034
G3 5(15.2) 2(18.2) 6 (5.6) 0.368

FIGO tumor stage (Stage la and others FIGO Stage la 20 (58.8) 7 (63.6) 69 (64.5) <0.001 0.837
FIGO Stage Ib, II, IIl, IV 14 (41.2) 4 (36.4) 38(35.5) <0.001

FIGO tumor stage FIGO | 21 (61.8) 9 (81.8) 88 (82.2) <0.001  0.114
FIGO Il 4(11.8) 0(0) 9 (8.4) 0.166
FIGO I 8 (23.5) 2(18.2) 7(6.5) 0.161
FIGO IV 1(2.9) 0(0) 3(2.8) 0.317

Pelvic lymph node involvement Absent 20(71.4) 8 (80) 88 (94.6) <0.001 0.002
Present 8 (28.6) 2(20) 5(5.4) 0.165

CA125 lvel Normal 25 (78.1) 9 (81.8) 78 (75) <0.001 0844
High 7(21.9) 2(18.2) 26 (25) <0.001

Preoperative serum albumin level Low 3(14.3) 0(0) 8(9.6) <0.001 0.510
Normal 18 (85.7) 8 (100) 75(90.4) 0.132

Disease-related exitus Absent 30 (88.2) 9 (81.8) 103 (96.3) <0.001  0.071
Present 4(11.8) 2(18.2) 43.7) 0.670

Chi-square test; Homojenity chi-square test; "Independence chi-square test; p<0.05 significant; FIGO: International Federation of Gynecology and Obstetrics; CA125: Cancer antigen.

Previous studies have shown that ER and PR are
more likely to be positive in well-differentiated tumors.
Furthermore, the probability of ER and PR positivity
decreases as tumor grade and FIGO stage increase.'®!”
In another study, a statistically significant relationship
was found between tumor grade and PR in EC cases,
whereas no statistically significant relationship was
found between ER and grade.'® Our results are com-
patible with these two studies. Both ER and PR recep-
tor >50% positivity were higher in low-grade cases.

Lymph node involvement is an advanced tumor
indicator. In our study, ER and PR negativity was sig-
nificantly higher in cases with lymph node involve-
ment. While the presence of ER and PR may be
associated with favorable outcomes in the majority of
Type 1 tumors, its prognostic significance remains un-
clear.”” In many studies, the presence of ER and PR
was associated with a more favorable prognosis and
better disease-free survival.'?° On the other hand, other
studies found no relationship between ER and PR pres-
ence and survival.'® In the present study, no statistically
significant relationship was found between ER and PR
presence and survival. It was reported that for EC

progesteronereceptorstatus
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FIGURE 2: Graphical presentation of the effect of progesterone receptor status on
overall survival by Kaplan-Meier analysis.

cases, PR status may have greater significance in pre-
dicting prognosis than ER status alone.”

Recent studies have indicated that preoperative
serum CA125 and albumin levels may have prog-
nostic significance in patients with EC. Low serum
albumin and high CA125 levels preoperatively were
associated with poor survival.?'*? In the present study,
no statistically significant relationship was found be-
tween ER and PR status and preoperative serum
CA125 and albumin levels.
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The strengths of our study are that we only eval-
uated endometrioid type EC cases that underwent
surgery at a single center and whose pathology was
evaluated by the same team. Furthermore, the number
of cases in the present study was high compared with
that of other studies. In addition to the prognostic fac-
tors examined in previous studies, ER and PR status
were also compared with other possible EC prognos-
tic factors.

In addition to comparing the presence and
absence of ER and PR, the receptor-positive
groups were compared with each other as well as
their receptor positivity rates. There have been no
previous studies comparing ER and PR positivity lev-
els.

The limitations of the present study include its
retrospective design and statistical limitations as a re-
sult of the low death rates due to the good prognosis
in Stage I, low number of advanced stage patients and
short follow-up period.

CONCLUSION

In conclusion, in our study, a dependence was found
between the ER and PR status and pelvic lymph node
involvement, which is a prognostic factor in EC. It
has been reported that the ER and PR negativity may
be encountered more frequently in patients with
pelvic lymph node involvement. However, there was

no dependence between hormone receptor status and
tumor stage, serum CA125 levels or serum preoper-
ative albumin levels, which are used as prognostic
factors for EC. Moreover, no statistically significant
relationship was found between ER and PR status and
survival. The prognostic effect of ER and PR status in
EC is keeping the background and further investiga-
tion is needed.
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