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ABSTRACT

Objective: This study aimed to evaluate a combined Bcl-2-Ki-67 score and assess its correlation with TILs in endometrioid endometrial carcinoma.

Methods: A retrospective analysis was performed on 40 cases of endometrioid endometrial carcinoma, from January 2017 to June 2018.
Immunohistochemically staining for Bcl-2 and Ki-67 was performed, and a combined score was generated by inverting the Bcl-2 score and summing
with the Ki-67 score. TILs were evaluated as low (<10%), moderate (20-40%), and high (>50%). Correlation between the combined score and TILs
was analyzed using Fisher’s exact test, and interobserver agreement for TIL assessment was calculated using the Kappa coefficient.

Results: Combined Bcl-2-Ki-67 scores ranged from 0-6. A significant inverse correlation was observed between the combined score and TILs
(p=0.00105, Fisher’s exact test). Interobserver agreement for TIL scoring was high (k = 0.82).

Conclusion: The combined Bcl-2-Ki-67 score inversely correlates with TIL levels in endometrioid endometrial carcinoma, highlighting its potential
use as a prognostic marker. Further studies with larger cohorts are warranted to validate these findings.
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INTRODUCTION

Endometrial carcinoma is the second most common malignancy of
the female genital tract in developing countries [1, 2]. Type I
endometrioid carcinomas represent approximately 80% of cases
and are usually hormone-dependent, low-grade tumors with a
favorable prognosis, whereas Type Il carcinomas are high-grade and
aggressive in nature [3, 4].

Bcl-2 plays a pivotal role in regulating apoptosis [4]. Normal
endometrium exhibits cyclic Bcl-2 expression, peaking during the
proliferative phase and decreasing in the secretory phase [5, 6].
Dysregulation of Bcl-2 is implicated in tumorigenesis, with studies in
endometrial carcinoma showing an inverse relationship with Bcl-2
expression and increased tumour grade [7-10].

Ki-67 is a nuclear protein expressed in proliferating cells and serves
as a robust marker of cellular proliferation [11]. Elevated Ki-67
expression correlates with higher tumor grade and poorer prognosis
in endometrial carcinoma [11-13].

Tumor-infiltrating lymphocytes (TILs) reflect host anti-tumor
immune response and have prognostic significance in multiple
cancers, including endometrial carcinoma [13]. However, studies
correlating Bcl-2 and Ki-67 expression with TIL density remain
scarce.

In this study, we aimed to develop a combined Bcl-2-Ki-67 score and
analyze its relationship with TILs in endometrioid endometrial
carcinoma.

MATERIALS AND METHODS

This retrospective study was conducted at a tertiary care center
from January 2017 to June 2018 after obtaining institutional ethical
clearance. Forty cases of endometrioid endometrial carcinoma
diagnosed on hysterectomy specimens were included. Non-
endometrioid and non-epithelial tumors were excluded.

Immunohistochemistry was performed using Bcl-2 (Clone 124,
DAKO) and Ki-67 (Clone Mib-1, DAKO). Tonsil tissue was used as a

positive control. Bcl-2 expression was scored by intensity of
cytoplasmic expression (0: absent, 1: weak, 2: moderate, 3: strong)
[14]. Ki-67 expression was calculated by using percentage positivity
of cells (0:<5%, 1+: 5-25%, 2+: 25-50%, 3+: 50-100%) [15].

The combined score was calculated by inverting the Bcl-2 score
(Score 3 = 0, Score 2 = 1, Score 1 = 2, Score 0 — 3) and summing it
with the Ki-67 score, producing a range of 0-6. We further
categorized these as Low (Combined score: 0-2), Moderate
(Combined Score: 3-4), and High (Combined Score: 5-6).

TILs were independently assessed by two pathologists under x200
objective. Scoring was: low (<10%), moderate (20-40%), and high
(>50%) [13]. Due to few number of cases, for the purpose of analysis
we formed two main groups of tumour infiltrating lymphocyte
percentage, wherein low and moderate groups were taken as one,
and high percentage as a separate group.

Percentage of tumour-infiltrating lymphocytes were calculated only
within the tumour mass, and areas showing necrosis or endometrial
hyperplasia were excluded [13]. Interobserver agreement was
assessed using kappa coefficient. Fisher’s exact test evaluated the
correlation between combined score and TIL levels. P<0.05 was
considered statistically significant.

RESULTS

In the 40 cases of endometrioid endometrial carcinoma, the
combined Bcl-2/Ki-67 score ranged from 0 to 6. Categorizing the
scores, 16 cases (40%) fell in the low category (0-2), 8 cases (20%)
in the intermediate category (3-4), and 16 cases (40%) in the high
category (5-6). Tumour-infiltrating lymphocytes (TILs) were
independently evaluated by two pathologists, showing substantial
interobserver agreement (Cohen’s k = 0.82).

The relationship between the combined score and TILs is
summarized in table 1. Tumors with low combined scores (0-2)
were predominantly associated with high TIL infiltration (16 of 16
cases), whereas high combined scores (5-6) were more frequently
associated with low TIL density (8 of 16 cases) (fig. 1-4). Fisher’s
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exact test indicated a statistically significant association between
combined score and TIL category (p = 0.00105), suggesting that
tumors with higher proliferative/apoptotic imbalance tend to have
lower immune infiltration.

The combined score also demonstrated a clear relationship with
tumor grade. Low combined scores (0-2) were mostly observed in
Grade 1 tumors (14 of 16 cases), whereas high scores (5-6) were
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predominantly found in Grade 2 and 3 tumors (10 of 16 cases).
Intermediate scores (3-4) were evenly distributed between low-and
high-grade tumors (6 cases each). Fisher’s exact test confirmed a
statistically significant association between combined score and
tumor grade (p = 0.00011), indicating that a higher combined
immunoscore correlates with higher tumor grade in endometrioid
endometrial carcinoma.

Table 1: Correlation of combined Bcl-2 /Ki-67 score with tumor-infiltrating lymphocytes (TILs)

Combined score category No. of cases (n)

TIL-(Low and moderate) (n)

TIL-high (n)

0-2 (low) 16 16
3-4 (intermediate) 08 06
5-6 (high) 16 02

Fig. 3: Photomicrograph showing low TIL (<10%) in a case of Endometrioid endometrial carcinoma (HandE, 20x)
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Fig. 4: Photomicrograph of Ki 67 (3+) staining in endometrioid endometrial carcinoma (Ki-67, 4x)

DISCUSSION

This study demonstrates a significant correlation between a
combined Bcl-2-Ki-67 score and both tumor-infiltrating
lymphocytes (TILs) and tumor grade in endometrioid endometrial
carcinoma. Low combined scores were frequently associated with
high TIL infiltration, suggesting a robust anti-tumor immune
response, whereas high scores correlated with reduced TILs and
higher tumor grade, indicating aggressive tumor biology.

Bcl-2 downregulation combined with high Ki-67 expression reflects
diminished apoptotic control and increased proliferation, which
aligns with previous reports on individual markers [12, 15]. High TIL
density has been shown to correlate with favorable outcomes in
various malignancies, including endometrial carcinoma [13]. The
substantial interobserver agreement in TIL scoring (x = 0.82)
supports the reliability of this evaluation as a reproducible
prognostic measure [13].

Previous studies have documented the prognostic significance of
Bcl-2 in endometrial carcinoma. Studies have shown that Bcl-2
expression is variably associated with outcomes and may hold
prognostic value [5, 6]. Similarly, Bcl-2 expression may play a role in
early tumor development and progression [5].

Ki-67 has been established as a key proliferation marker with
prognostic relevance. Analyses reported that higher Ki-67 is
associated with worse cancer-specific survival and correlates with
more aggressive features [12]. Increased Ki-67 expression may be
driven by deregulation of cell cycle pathways, including PI3K/Akt
and MAPK signaling [13].

Integrating Bcl-2 and Ki-67 into a combined score allows
simultaneous assessment of anti-apoptotic activity and proliferative
activity in a tumor, providing a more comprehensive evaluation of
tumor aggressiveness. The observed inverse correlation between
combined score and TIL density aligns with studies indicating that
rapidly proliferating, apoptosis-resistant tumors often exhibit
immune evasion [13].

The correlation of higher combined scores with higher tumor grade
supports its potential as a prognostic indicator, as tumor grade is a
key predictor of clinical outcome [13]. These findings suggest that a
combined Bcl-2-Ki-67 immunoscore could help stratify patients for
more aggressive therapy or closer follow-up.

While our study is limited by a small sample size, it highlights the
relevance of combining apoptosis and proliferation markers in the
context of the tumor immune microenvironment. Future studies
with larger cohorts are needed to validate the utility of this
combined score and its predictive value for therapy response.

CONCLUSION

The combined Bcl-2-Ki-67 score inversely correlates with TIL
density in endometrioid endometrial carcinoma. This novel scoring
system may serve as a prognostic biomarker and help identify
tumors with low immune infiltration and aggressive behavior.
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