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Abstract

Background: Determining prognostic factors of endometrial cancer is important for the management of this disease.
Objectives: The aim of this study was to identify the association between tumor- infiltrating lymphocytes (TILs) and programmed
cell death protein-1 (PD-1) expression in intra-tumoral inflammatory cells and clinicopathological features of endometrial carci-
noma.
Methods: This observational study was conducted on 56 patients who underwent hysterectomy with diagnosis of endometrial
carcinoma and available 5-year follow-up data from 2006 to 2013 in Imam Khomeini Hospital, Tehran, Iran. The TILs scoring was
calculated based on the mean percentage of stroma occupied by mononuclear inflammatory cells at the invasive border of the
tumor in H & E stained slides in 10 representative high-power fields. The mean number of CD3, CD8, and PD-1 positive lymphocytes
in 10 high-power fields, as well as cyclo-oxygenase-2 (COX-2) expression, were assessed.
Results: TILs were significantly higher in endometrioid carcinoma compared to non-endometrioid carcinomas (P = 0.001). There
was no significant association between TILs percentage, myometrial invasion, lymphovascular invasion, and tumor grade (P > 0.05).
High TILs tumors showed better prognosis (P = 0.046). On the immunohistochemical (IHC) study, TILs were higher in endometrioid
tumors compared to non-endometrioid tumors (P < 0.05). The expression of PD-1 was higher in endometrioid tumors compared to
non-endometrioid carcinomas (P = 0.001). The COX-2 expression was not associated with prognosis and the other clinicopathologic
features.
Conclusions: High TILs and PD-1 expression were associated with better prognosis in endometrial carcinoma. Endometrioid car-
cinomas had a higher TILs, CD3, CD8, and PD-1 lymphocytes. This study failed to identify a clinically significant cut off for these
inflammatory biomarkers.

Keywords: Endometrial Carcinoma, Tumor Infiltrating Lymphocyte, Clinicopathologic Features, Prognosis

1. Background

Endometrial cancer is the sixth most common can-
cer in women worldwide (1, 2). The increasing trend in
endometrial cancer is reported in several countries espe-
cially in regions with the rapid socioeconomic transition
(1). This cancer is the most common malignancy in the fe-
male genital tract with more than 60,000 new cases and
over 10,000 annual deaths (2). Based on 2-tiered classifi-
cation by Bokhman, endometrial carcinoma is subcatego-
rized as type I and II according to histopathological, clin-

ical, and endocrinological features (3). Type I tumors are
endometrioid carcinomas and their variants with a good
prognosis in most cases. They usually occur in younger pa-
tients with an unopposed estrogen status (3). Type II tu-
mors are composed of serous papillary and clear cell car-
cinomas with atrophic background, that occur in older pa-
tients usually with advanced disease at the time of presen-
tation (3).

Clinical stage, histological subtype, FIGO grade, lym-
phovascular invasion and genomic alterations are the well-
known prognostic and predictive factors in endometrial
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carcinoma (4, 5). Recent studies have investigated several
immunological biomarkers including tumor-infiltrating
lymphocyte (TILs) as predictive tools in different cancers.
Improved survival and response to treatment have been
verified in different tumors in the majority of studies.
However, there is limited data regarding the prognostic
significance of TILs in endometrial carcinoma (6).

Cyclo-oxygenase-2 (COX-2), which converts arachi-
donic acid into prostaglandins and thromboxanes, plays
a crucial role in the process of inflammation and tumor
formation. Over-expression of COX-2 has an important
role in tumor progression due to the enhancement of
cell proliferation, inhibition of apoptosis, promotion
of neoangiogenesis, stimulation of tumor COX-2 over-
migration/invasion, and immune response suppression.
The adverse prognostic significance of expression and
the relationship with TILs in endometrial cancer has been
investigated recently (7). Programmed cell death protein
1 (PD-1) is a member of the B7/cluster of differentiation
(CD-28) family. It is an immune checkpoint receptor,
which is expressed on T cells, B cells, natural killer cells,
and monocytes. Programmed death ligand 1 (PD-L1) and
programmed death-ligand 2 (PD-L2) are the ligands that
interact with PD-1 to suppress T cell functions and induce
tumor immune evasion. The PD-1/PD-L1 immune inhibitory
pathway plays an important role in the ability of tumor
cells to evade host immune response (8, 9).

2. Objectives

Accordingly, in this study, the association between
TILs and PD1 expression in intra-tumoral inflammatory
cells and clinicopathological features of endometrial car-
cinoma were assessed.

3. Methods

This observational comparative study was conducted
on 56 consecutive patients who underwent hysterectomy
and complete surgical staging due to endometrial car-
cinoma from 2006 to 2013 in Imam Khomeini Hospi-
tal, Tehran, Iran. The inclusion criteria were availabil-
ity for follow up and the presence of optimal specimens
for pathological assessment and immunohistochemical
(IHC) study. Document papers of the patients from the
Gyneco-oncology clinic in Imam Khomeini Hospital were
reviewed for the patient’s follow-up and slides from the
Pathology Department were re-evaluated for pathologic
parameters of the tumors and selecting the best paraf-
fin block for IHC study. Patients with missing data or
inappropriate pathology specimens were excluded. The

study was approved by the Local Ethical Committee (code:
IR.TUMS.IKHC.REC.1395.435) and the Helsinki Declaration
was respected across the study.

The mean percentage of stroma occupied by mononu-
clear inflammatory cells at the invasive border of the tu-
mor on H & E staining in 10 representative fields were used
to identify the TILs score (Figure 1). In order to determine
CD3 and CD8 counts, the number of CD3, CD8, and PD-1 pos-
itive lymphocytes in 10 representative high power fields
(40× microscopic field) at the invasive border of the tu-
mor, intra-tumoral stroma, and within the tumor clusters
were counted and the mean number for each area was cal-
culated (Figure 2). The ratio of PD-1/CD3 lymphocytes in dif-
ferent areas was calculated and tumors with PD-1/CD3 per-
centage of more than 5% were considered as high.

Figure 1. H & E stained sections (100×) show the invasive border of the tumor, 5% -
10% of the stroma is infiltrated by mononuclear inflammatory cells.

The COX-2 expression IHC scoring was performed
based on the percentage of COX-2 positive tumor cells and
intensity of staining. Sum of intensity score was catego-
rized as follows; 1% - 5%: (1) indicating weak expression, 5%
- 50%; (2) indicating moderate expression and > 50%; (3)
indicating severe expression. Tumors with sum score ≥ 2
were considered positive (Figure 3).

For IHC staining of all markers, including PD-1, CD3,
CD8, and COX-2, the 4 µm thick section was taken on
charged slides and dried overnight at 60°C. After deparaf-
finization and rehydration, heat-induced epitope retrieval
was performed using the Master Diagnóstica EDTA buffer
(pH = 8) for 20 min at 95°C. Upon completion, the slides
were rinsed with distilled or deionized water followed by
cooling at room temperature for 20 min. Peroxidase solu-
tion was used, 10 minutes at room temperature for block-
ing endogenous peroxidase. After incubation for 10 min-
utes with primary antibodies for CD3, CD8, COX-2, and PD1
(Master Diagnóstica; Spain), master polymer plus detec-
tion system (HRP) was used. Finally, counterstaining with
haematoxylin and mounting of the slides were performed.
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Figure 2. IHC study showing: A, the invasive border of tumor infiltrated by CD3 positive lymphocytes (100×); B, invasive border and intratumoral areas with dense infiltration
of CD3 positive T-cells (100X); C, infiltration of CD8 positive T cells in the tumoral stroma and intraepithelial region (400×); D, infiltration of PD-1 positive T cells in the tumoral
stroma and intraepithelial region (400×).

Figure 3. IHC study showing: A, weak staining with COX-2 (400×); B, moderate staining with COX-2 in tumor cells and negative stain on normal endometrium (100×); C,
moderate staining (400×); D, severe staining.

Data analysis was performed using the statistical
package for social sciences (SPSS) software version 22.0
(Chicago, Illinois, USA). The independent- sample t-test and
the Pearson correlation coefficient were applied. The P val-

ues less than 0.05 were considered as statistically signifi-
cant.
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4. Results

A total of 56 patients were included in the study. Clin-
icopathologic features of the patients are summarized in
Table 1. Most of the patients (91.1%) were endometrioid sub-
type, well differentiated (39.3%), and stage I (60.7%). Finally,
85.8% of the patients were disease-free after 5 years. The
others (14.9%) presented with recurrence/metastatic dis-
ease and four patients died.

Table 1. Clinicopathologic Charachteristics of Patientsa

Charachteristics Values

Age 54.5 ± 9.1 (34 - 79)

Histologic subtype

Endometrioid 51 (91.1)

Non-Endometiriod 5 (8.9)

Papillary serous 4 (7.1)

Mixed 1 (1.78)

Undifferentiated 0 (0)

Histologic (FIGO) grade

Well (I) 22 (39.3)

Moderate (II) 19 (33.9)

Poor (III) 15 (26.8)

Stage

I 34 (60)

II 9 (16)

III 13 (23)

IV 0

Outcome (5-year follow up)

Disease-free 48 (85)

Recurrence/metastasis 4 (7.1)

Death 4 (7.1)

Abbreviations: FIGO, federation of obstetrics and gynecology; SD, standard de-
viation.
aValues are expressed as No. (%) or mean ± SD (range).

The mean percentage of TILs was significantly
higher in endometrioid carcinoma compared to non-
endometrioid carcinomas (P = 0.001). There was no
statistically significant difference in the mean number of
the TILs between well, moderate, and poorly differentiated
carcinomas (P > 0.05). There was no statistically signif-
icant association between TILs percentage, myometrial
invasion, and lymphovascular invasion (P > 0.05). Sim-
ilarly, there was no statistically significant difference in
TILs between different stages of endometrial carcinoma
but TILs in patients with more aggressive behavior of the
tumor, recurrence, and death were significantly lower

than patients with disease-free 5-year follow-up (P = 0.046)
(Table 2).

Table 2. Relationship Between the Percentage of Stroma Occupied by Lymphocytes
at the Invasive Border of the Tumor (TILs) and Clinicopathological Variablesa

Clinicopathological Variables Percentage of TILs P Value

Histologic type 0.01

Endometrioid 25.49 ± 23.8

Non-endometrioid 10.6 ± 4.9

FIGO grade > 0.05

I 18.2 ± 21

II 31.9 ± 28

III 23 ± 15.5

Stage > 0.05

I 26.9 ± 25.2

II 22.7 ± 23.1

III 17.9 ± 16.2

Outcome 0.046

Disease-free 25.2 ± 24.2

Metastasis/recurrence/death 15.2 ± 9.2

Abbreviations: FIGO, federation of obstetrics and gynecology; SD, standard de-
viation.
aValues are expressed as mean ± SD.

On IHC study, the CD3 positive T lymphocytes at the
invasive border of the tumor and intratumoral area, en-
dometrioid tumors showed higher rates of infiltration of T
lymphocytes compared to non-endometrioid carcinomas.
Similar results were established for CD8 positive cytotoxic
T lymphocytes.

Although the number of CD3 and CD8 positive lympho-
cytes were higher in low grade, early-stage, and tumors
with better prognosis, the difference was not statistically
significant (Table 3).

Intertumoral and stromal PD-1 positive lymphocytes
were higher in endometrioid carcinomas. Tumors with
better prognosis had more infiltration of PD1 positive cells
but the difference between high and low grade tumors and
stage were not statistically significant (P > 0.05) (Table 4).
Furthermore, there was no significant difference between
patients with high and low PD1 positive cells and different
histologic subtypes, grades and stages (P > 0.05) (Table 4).

Over-expression of COX-2 was not significantly associ-
ated with histologic subtype, grade, stage, and prognosis.
There was no statistically significant difference between
the number of TILs in COX-2 positive and negative tumors
(P > 0.05) (Table 5).
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Table 3. The Relationship Between Mean Number of CD3 and CD8 Positive Lymphocytes in 10 HPF, at Invasive Border of Tumor, Tumoral Stroma and Intra-Tumoral Area with
Clinicopathological Features of Endometrial Carcinomaa

Clinicopathologic Variables
CD3 (P Value) CD8 (P Value)

Invasive Border Intratumoral Tumoral Stroma Invasive Border Intratumoral Tumoral Stroma

Histologic type

Endometrioid 116 ± 76 16 ± 17 37 ± 36 80 ± 64 18.6 ± 18.2 21 ± 17

Non-endometrioid 81 ± 2 1.4 ± 1.3 28 ± 19 56 ± 9 2.7 ± 2.4 22 ± 15

P 0.03 0.000 0.025 0.025 0.000 0.9

FIGO grade

I 134 ± 80 13 ± 11 34 ± 29 82 ± 77 15 ± 6 20 ± 15

II 117 ± 58 11 ± 10 31 ± 25 78 ± 58 12 ± 7 19 ± 17

III 109 ± 51 9 ± 7 30 ± 23 77 ± 19 11 ± 4 18 ± 14

P 0.4 0.3 0.6 0.5 0.2 0.6

Stage

I 132 ± 78 12 ± 13 33 ± 25 80 ± 66 13 ± 8 24 ± 14

II 115 ± 55 10 ± 8 32 ± 22 79 ± 56 12 ± 7 20 ± 15

III 111 ± 54 11 ± 10 31 ± 20 78 ± 33 10 ± 6 19 ± 12

P 0.2 0.1 0.7 0.6 0.3 0.2

Outcome

Disease-free 111 ± 73 17 ± 15 33 ± 32 79 ± 60 18 ± 16 22 ± 19

Metastasis/recurrence/death 106 ± 63 12 ± 9 30 ± 20 76 ± 54 16 ± 15 21 ± 18

P 0.2 0.3 0.5 0.4 0.6 0.8

Abbreviations: FIGO, federation of obstetrics and gynecology; HPF, high power field; SD, standard deviation.
aValues are expressed as mean ± SD.

5. Discussion

Endometrial carcinoma is a common gynecological
cancer in developing countries. Numerous studies have
been performed to identify the association between tumor
related and general factors with the prognosis of endome-
trial carcinoma. TIL is an important factor in this era that
indicates the immune response to the tumor. If such is-
sues can be established, adjuvant immunotherapy would
be beneficial and yield better outcomes in patients with
high TILs. Robust evidence on the clinical significance of
TILs in endometrial cancers is not established. In this study,
the prognostic role of TILs at the invasive border of the tu-
mor on H & E stained slides and specifically the number of
CD3, CD8, and PD-1 positive lymphocytes in three regions,
including the invasive border of the tumor, intra-tumoral
stroma, and within the invasive tumor were assessed.

Evaluation of TILs was performed based on the recom-
mendations by International TILs working group in breast
cancer and other solid tumors (10). Based on this recom-
mendation, the percentage of tumoral stroma at the inva-
sive border of the tumor which was occupied by mononu-
clear inflammatory cells was assessed in this study. We

found a good correlation between this method and accu-
rate counting of T lymphocytes at the invasive border of
the tumor on IHC study for CD3. The TILs were significantly
higher in endometrioid versus non-endometrioid tumors.
Patients with better prognosis had higher TILs compared
to those with poorer outcomes. As this method is easier
and cost-effective, it can be used in the routine practice of
pathologists for reporting TILs in endometrial cancers.

To the best of our knowledge, there is no definite con-
sensus on clinicopathologic features of endometrial carci-
noma and immune-response (11). Silverberg et al. reported
that high TILs are more common in high-grade endome-
trial cancers. They did not find a significant correlation
between TILs and survival (12). In contrast, Deligdisch et
al. found a higher number of TILs in low-grade carcinomas
and suggested a better prognosis in these patients. Intra-
epithelial CD8 positive T cells were shown to be an indepen-
dent predictor for prognosis in some studies (12-14). Kon-
dratiev et al. (12) showed that the number of CD8+ lympho-
cytes was not correlated with tumor grade and stage, but it
was significantly correlated with vascular invasion. Jung et
al. (15) showed that the proportion of CD8 positive lympho-
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Table 4. The Relationship Between Number of PD1 Positive Lymphocytes and Per-
centage of PD1/CD3 Lymphocytes in the Tumor and Tumoral Stroma with Clinico-
pathological Features of the Patients

Clinicopathologic
Variables

PD-1 Tumor (P
Value

PD-1 Stroma (P
Value

Percentage of
PD1 Positive T
Lymphocytes,

%

Histologic
type

En-
dometri-
oid

5.04 13.01 61

Non-
endometrioid

0.4 3.2 2

P 0.001 0.01 0.001

FIGO grade

I 11.0 3.7 38

II, III 14.6 6.0 35

P 0.7 0.8 0.7

Stage

I 6.7 14 45

II 1.7 5.4 41

III 1.0 10.0 41

P 0.8 0.9 0.8

Outcome

Disease-
free

5.1 13.3 38

Metasta-
sis/recurrence/death

1.7 4.9 37

P 0.02 0.07 0.9

Abbreviations: FIGO, federation of obstetrics and gynecology.

cytes was negatively correlated with tumor grade, myome-
trial invasion, and lymph node metastasis. In the present
study, the number of CD3 and CD8 positive lymphocytes at
the invasive border of the tumor and intraepithelial area
were higher in endometrioid tumors in comparison with
high-grade non-endometrioid carcinomas. Although TILs,
CD3, and CD8 positive lymphocytes were higher in early-
stage and low-grade tumors, we could not find a statisti-
cally significant difference. The small sample size in this
study could be an influencing factor. de Jong et al. (13), in
contrast with Kondratiev et al. (12), reported that the num-
ber of TILs was related to the type of tumor, which was in
line with the findings of the present study.

Workel et al. (16) evaluated the prognostic role of
CD103 positive intraepithelial lymphocytes (CD8+PD-1+T
cell markers) and showed improved survival for high-risk
endometrial cancers with a higher number of these lym-
phocyte markers. In the present study, the PD-1+/CD3+ lym-
phocytes ratio was significantly higher in patients with 5-

Table 5. Clinicopathological Features of COX-2 Positive and Negative Endometrial
Carcinomas and the Association with TILsa

Clinicopathologic
Variables

COX-2 Positive COX-2 Negative P Value

Histologic type 0.27

Endometrioid 39 9

Non-endometrioid 3 2

FIGO grade 0.62

I 14 5

II 16 3

III 12 3

Stage 0.20

I 24 7

II 8 1

III 10 3

Outcome 0.2

Disease-free 37 8

Metasta-
sis/recurrence/death

5 3

TILs, % 22.7 ± 22.1 27.2% ± 25 0.53

Abbreviations: FIGO, federation of obstetrics and gynecology; SD, standard de-
viation; TILs, tumor infiltrating lymphocytes.
aValues are expressed as mean ± SD.

year disease-free survival and endometrioid carcinomas.
But we could not find a clinically significant cut-off value.

The expression of COX-2 in tumor cells would result in
the local extension of the tumor and would prevent the
infiltration of lymphocytes into the tumor. The PGE2 in-
duces COX-2 and inactivation of cytokines synthesis which
would result in inhibition of CD8 positive T cells (17). Sue-
mori et al. (17) found no association between COX-2 ex-
pression in endometrial MSI-negative cancers and progno-
sis but they identified a significant reverse association in
MSI-positive cases. They found that MSI-positive tumors
with lower COX-2 expression had a better prognosis (17).
In our study, there was no association between COX-2 over-
expression and intra-tumoral CD3 lymphocytes. No Clini-
copathologic correlation between tumor grade, stage, sub-
type or prognosis, was also identified.

There is a scarcity of evidence regarding the prognos-
tic value of TILs in endometrial carcinoma (11). Many stud-
ies have focused on TILs to predict MSI status. On the new
classification of endometrial carcinomas, MSI tumors and
POLE ultra-mutated subgroup have been found to have
higher TILs and PDL-1 expression (5). Further studies with
larger and higher assessment quality are required for the
determination of TILs prognostic significance in endome-
trial carcinoma and its interactions with MSI and POLE sta-
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tus.

5.1. Conclusions

This study found that the higher number of tumor-
infiltrating lymphocytes is associated with a better prog-
nosis in patients with endometrial carcinoma. Further-
more, endometrioid carcinomas presented a higher count
of TILs, CD3, CD8, and PD-1 positive T cells.
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