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Abstract

expressed on tumor specific T cells, and escape destruction by the T cells. The CD4/CD8
the p53 abnormal variant has not been adequately evaluated with respect to the BD —1ﬁ)— pathway.
Understanding this immune microenvironment is important to assess the pote @ e of anti-PD-1 targeted tumor
therapy. Twenty cases of PDL-1 positive p53 abnormal endometrial canc i€ studied using dual stain

(p=0,0023). Conversely, the percentage
of PD-1/CD4 +ve cells was higher compared to the percentagg of PD-#/CD8 +ve cells, achieving statistical
significance (p=0.0116). The statistically significant increase 1MED8 cell$in the tumor and its stroma suggests that a
robust cytotoxic response is being mounted to this high-ris lecular variant. The concurrent increase in CD4/PD-
1 positive lymphocytes provides an appropriate microenviron the use of anti-PD-1 immunotherapy since
blockade of PD-1 on CD4 helper T cells may augmen y ic properties of the CD8 positive lymphocytes.

Introduction
Endometrial cancer (EC) is the fourth most
of the female genital tract in developed
13250 deaths (2). The incidence @f EC

cer in women globally, and the most frequent malignancy
> In 2024, there will be an estimated 67880 new cases and
creasing, possibly due to rising obesity rates.

f endo ial cancer has four prognostic subtypes determined by specific genomic
assificationggan be utilized to guide specific adjuvant therapies. The four subgroups are:
Itra-mutated, mismatch repair-deficient (MMRA), p53 abnormal (p53abn), and
molecular prolife (NSMP).

The molecular classificatio,
abnormalities (3,4). This
DNA polymerase epsid®n
normal/wild type

3 is a tumor suppressor gene described as “the guardian of the genome.” It is the
ene in carcinomas. P53 immunohistochemistry correlates well with TP53 mutations in

including endometrial cancers, are often treated by surgery, radiotherapy, hormone therapy and/or
chemotherapy. Targeted therapy (6) using immune checkpoint inhibitors (ICI) has been widely used in other tumor
types such as melanoma and non-small cell lung carcinoma (7,8). PD-1 is a cell surface receptor protein on immune
cells, especially T cells, which are lymphocytes that are part of the immune system of the body. PD-1 is an inhibitor
of innate and adaptive immune responses and acts as a gatekeeper that prevents the body from destroying normal
cells (9). PD-L1 is a check-point transmembrane protein found on cells, and PD-1/PD-L1 interaction results in that
cell being bypassed by the immune system. The expression of PD-L1 by cancer cells, is an adaptive immune
tolerance mechanism used to bypass the immune system (10). PD-L1 on malignant cells binds to PD-1 expressed on
tumor-specific T cells, and they escape the immune system due to decreased T cell activation, proliferation, cytokine
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secretion and decreased T cell survival. Immune checkpoint PD-1 / PD-L1 inhibitors prevent the binding of tumor
cells to lymphocytes and allow the body to detect and kill the cancer cells (Figure 1) (11,12). The US Food and Drug
Administration (FDA) has approved the anti-PD-1 antibodies, dostarlimab and pembrolizumab, for the treatment of
recurrent or advanced endometrial cancer. A literature review shows that MMRd endometrial cancer patients show
improved outcomes with PD-1/PD-L1 inhibitor immunotherapy (13). However, the abnormal-p53 molecular variant
has not been extensively studied (14).
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Figure 1. Schematic of PD-1 on T-cells and PD-L1 on canceRgells (f%Gong J. Development of PD-1 and PD-L1
inhibitors as a form of cancer immunotherapy, J Immunother Canger 2018;6-8

http://creativecommons.org/publicdomain/zero/1.0/). %

Two types of T cells are CD4 and CDS8 positive cefllls, With 609 of mature T cells being CD4 or helper T cells, and
30% being CDS or cytotoxic T cells. When prese witlban antigen, CD4 cells are important regulators of the
immune system and stimulate other immung cell§, su€h as macrophages, B- lymphocytes and CD8 T cells. CDS8
cells have a direct cytotoxic effect by secreting prateins called cytokines that destroy infected or tumor cells.

d a statistically significant increase in the number of PD-1
molecular variant that co-expressed PD-L1. Further evaluating the

The authors’ unpublished observa
lymphocytes in the aggressive, abno

tumors by CD4 and
checkpoint inhibigrs.

assist in determining which tumors can be effectively treated with PD-1

tumor microenvironment @t this molecular variant, rich in PD-1 positive lymphocytes is important. It will lead to a
greater understanding igh expression of PD-1 on lymphocytes may affect the immune response to these
8 T cells

. They were all positive for PD-L1. They were de-identified, and the hematoxylin and eosin-
re reviewed.

section from each case was placed on a charged slide for each antibody. Each case was stained with two dual stains
—PD-1/CD4 and PD-1/CDS antibodies by immunohistochemistry using an automated Leica Prime Machine. The
protocols used were optimized for each antibody:

1. PD-1 (Biogenex IHCO001) - antigen retrieval was ER2 for 20 min, with an antibody time of 15 minutes,
using AP (red) chromogen.

2. CD4 (Leica 4B12) - antigen retrieval was ER2 for 20 min, with an antibody time of 15 minutes, using
DAB (brown) chromogen.
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3. CD8 (Leica 4B11) - antigen Retrieval was ER2 for 30 min, with an antibody time of 15 minutes, using
DAB (brown) chromogen.

Stained slides were counterstained with hematoxylin. A positive control was used with each run to ensure that the
procedure and antibodies were working appropriately, and a negative internal control was used.

Each case was viewed under low power (2x objective) and the areas with the greatest clusters of lymphocytes
(brown staining) were noted and used for counting. Six high power fields (40x objective) with the greatest
concentration of lymphocytes were counted, the equivalent of 1 square millimeter. The total number of @P4 or
CD8 only cells (brown only staining) were recorded for each of the two stained slides for each case. Thetotal
number of PD-1 positive CD4 or CD8 cells (brown with red specks or brown with peripheral cytoplasmic régstain)
were recorded for each of the two stained slides for each case.

Only cells with nuclei and cytoplasm were counted (cellular fragments were omitted). Areas wi

cellular overlap or too much background staining, as with epithelial cells staining, were omitged: same areas
were counted on the CD4 and CDS stained slides for consistency, as these were the areas of i phocyte
concentration on both slides. Some fields were examined at higher magnification (60x for confirmation
of the staining pattern. Difficult areas were further viewed by the second author using 2 e headed microscope

to obtain a consensus assessment. ,

The results were tabulated, and a paired t-test statistical analysis was perfo ing,GraphPad to compare the
total number of CD4 and CDS cells and the percentage of PD-1/CD4geclIS\With rcentage of PD-1/CD8
positive cells.

Results
Twenty p53 abnormal endometrial carcinomas were identif 2), seventeen with diffuse positive staining
by immunohistochemistry (Figure 3) and three with co s§yof staining (null pattern). The patients ranged in
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Figure 4. Case #2 — Diffuse PD-Li sfaining i -
The total number of CD4 cells per squaig - case is shown in Table 1. The number of cells that express

both CD4 and PD-1 per square W % ecorded (Table 1 and Figure 5) and the percentage of PD-1/CD4 dual
positive cells compared to total C ells, was calculated and recorded. The same was done for CD8 and PD-1/CD8

-

dual positive cells in each gase (TableWyand Figure 6).
Table 1. Clinical infg a‘%sults of CD4/PD-1 and CD8/PD-1 immunohistochemical stains.

AGNOSIS P53 CD4 |PD1/CD4 [PD1/CD4 | CD8 [PD1/CD8(cells/PD1/CD8
STATUS |(cells/ |(cells/ (%) (cells/ | mm sq) (%)
mm mm sq) mm sq)
sq)
Diffuse 134 21 15.7 136 22 16.2
tve
High Grade Diffuse 388 52 13.4 406 21 5.2
Serous +ve
3 64 High Grade Diffuse 265 18 6.8 282 29 10.3
Serous +ve
4 72 High Grade INull 213 26 12.2 167 8 4.8
Serous Pattern
5 89 High Grade Diffuse 295 23 7.8 365 12 33
Serous +ve
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6 59 High Grade Diffuse 133 29 21.8 85 33 38.8
Serous +ve

7 78 High Grade Diffuse 150 18 12.0 108 10 9.3
Serous +ve

3 66 High Grade Diffuse 370 47 12.7 458 37 8.1
Serous +ve

9 54 High Grade Diffuse 341 41 12.0 336
Serous +ve

10 89 High Grade Diffuse 295 49 16.6 538
Serous +ve

11 71 High Grade Diffuse 255 40 15.7 354
Serous +ve

12 72 High Grade Diffuse 601 49 8.2 586
Serous +ve

13 55 Mod Diff Diffuse 363 37 10.2 508
Endometrioid  [+ve

14 68 High Grade Diffuse 395 45 11.4 538 .
Serous +ve ,

15 74 High Grade Diffuse 390 50 12.8 % 38 7.1
Serous +ve

16 83 High Grade Diffuse 242 30 367 15 4.1
Serous +ve

17 70 High Grade Diffuse 272 49 18 283 40 14.1
Serous +ve

18 66 High Grade Diffuse 287 2 18.1 465 20 4.3
Serous +ve

19 61 Mod Diff INull 40 11.3 546 53 9.7
Endometrioid Pattern

20 71 High Grade INull 63 11.6 592 31 5.2
Serous Patte

Figure 5. Case 5 - PD-1 / CD4 dual€tai 4 - brown chromogen, PD-1 - red chromogen, purple arrows - PD-1
only cells, black arrows - c4 only cell§, blue arrows - PD-1/CD4 dual stained cells.

v v

‘;q. : 9',‘74' T e
- " .
‘\ L

Figure 6. Case 10 — PD-1/ CD8 dual stain. CDS8 - brown chromogen, PD-1 - red chromogen, purple arrows - PD-1
only cells, black arrows - CD8 only cells, blue arrows - PD-1/CD8 dual stained cells.

Statistical analysis performed using a paired t-test comparing the total number of CD4 and CD8 cells per square
mm showed a statistically significant increase in the number of CDS cells with a p-value of 0.0023 (Figure 7 and



American Journal of
AMJES Emerging Scholars

Table 2). The percentages of PD-1/CD4 cells and PD1/CD8 cells compared using a paired t-test also showed a
statistically significant increased percentage of PD-1/CD4 cells, with a p-value of 0.0116 (Figure 8 and Table 3).
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Figure 7. Comparison of CD4 and CD8 positive lymphocytes per sq. Mm using a paire

Table 2. Comparison of the total number of CD4 and CDS cells in 1 mm s 'l%ase in CD8 cells is
statistically significant with a p-value of 0.0023.

CD 4 POSITIVE CELLS / s CD 8 POSITIVE CELLS / sq mm
Mean 316.70 382.95
Standard deviation 122.17 163.56
p-value 0.0023

Figure 8. Comparison of the percentage of PD-1/CD4 cells with PD-1/CD8 cells using a paired t-test.

Table 3. Comparison of PD-1 /CD4 positive T cells with PD-1 /CD8 positive T cells. The increase in the percentage
of PD-1/CD4 cells is statistically significant with a p-value of 0.0116.
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PD-1/CD4 (%) PD-1/CD8 (%)
Mean 13.035 9.205
Standard deviation 3.721 7.758
p-value 0.0116

Discussion

The p53 abnormal molecular subtype of endometrial cancers is known to behave more aggressive
molecular variants. T lymphocytes are critical in the immune responses mounted against infecti
tumors, and express the inhibitory factor, programmed cell death one (PD-1). This study ai
T-cell subtype, CD4 or CD8, was more prevalent in the tumor milieu of p53 abnormal endomegtrial cancers, and
which subtype had an increased number of cells that co-expressed PD-1.

The number of cytotoxic CD8 lymphocytes/sq mm in the tumor environment was statiftic significantly higher
than the number of CD4 T cells (p-value: 0.0023). Conversely and interesting number 0f CD4 helper T cells
that co-expressed PD-1 was higher than the number of CD8 cells that co-expressed PD-1, and this also achieved
statistical significance (p-value: 0.0116).

The statistically significant increase in CDS positive cytotoxi
tumor-specific immune response is mounted to this high-risk
destroy the tumor.

cells imghie tumor environment suggests that a robust
lecular Variant, enabling cytotoxic T-cells to

These tumors were found to be high expressors of PD
PD-L1 on the tumor cells can bind to the PD-1 pre
bypass destruction by the immune system. The lowWer ¢

cells in this study suggests a lower PD-L1/PD4} interaction between CDS cells and the tumor, which potentially
yields a higher CD8 anti-tumor response.

CDA4 T cells play an important re in the CD8 immune responses to viral infections and tumors (15). In
chronically infected states, howev ells go into a state of “exhaustion” with diminished immune
responses. Studies have s ade of PD-1 in virally infected cells increased the CD8 immune response
to the virus. A similar res cancers. The increase in CD4 positive/PD-1 positive lymphocytes in these
nti-PD-1 blockers since blockade of PD-1 on CD4 cells may augment tumor
ositive lymphocytes. While this study demonstrates increased numbers of CD§

was neoessary. Additionally, some tumor samples were small, and these had a lesser number of fields to count.

One limitation of the study is the relatively small sample size; however, we were still able to achieve statistical
significance using the data set obtained from the 20 samples. To confirm the findings of this research, further
studies evaluating the tumor immune response in this high-risk molecular variant must be conducted on a larger
number of patients. Additionally, correlation of the number of PD-1 /CD4 positive and PD-1 /CDS positive T cells
with patient treatment response and outcome data will provide further insight into the PD-1 / lymphocyte and tumor
interaction.
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Conclusion

In summary, this study yielded three favorable findings that confer possible therapeutic benefits with immune

checkpoint inhibitors in p5S3abn ECs (Figure 9).

The increase in CD4/PD-1 positive lymphocytes provides an appropriate environment for anti-PD-1 blockers

since blockade of PD-1 on CD4 cells may revitalize the tumor ablative immune response of the cytotoxic CDS§

that a robust tumor-specific immune response is mounted to this high-risk molecular variant. This i

1.
positive lymphocytes.
2. The statistically significant increase in CD8 positive ¢
for CD8 T-cell induced tumor apoptosis by the release
3. The lower expression of the inhibitory factor PD-1 on

1 interaction between CDS8 and the tumor potentially resulting in a higher CD8 antitumor responsg.

Larger number of CD4+/PD-1
T cells than CD8+/PD-1cells
These CD4 cells can be
inactivated by PD-1/PD-L1
binding to tumor cells

Anti-PD-1

@
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of cytotoxic effector proteins such as cytokine
the cytotoxic CDS cells suggests a decreas
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eneficial

PD-

CDS8T cells > CD4
cells in tumor
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effective if CD4
cells are not active

Anti-PD-1 blockade of
CDA4+/PD-1+T cells
augments cytotoxic
CD8+/PD1+

1
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/

Cytokines and
enzymes that
induce apoptosis

Anti-PD-1 blockade of CD4+/PD-1+ T cells activates and
augments CD8/PD-1 negT cells to secrete cytokines and
proteins thatinduce apoptosis and targeted destruction
of cancer cells.

Anti-PD-1 will also bind to CD8+/PD-1+ lymphocytes and
so escape the adaptive resistance mechanism of PD-L1
positive tumor cells.

PD-L1+
P53 abn
Endometrial
cancercells

Figure 9. Interaction of CD4 and C

The PD-1/PDL-1 pathw
classification of en
prognosis p53-abmor
adjunctive therapetti
trials and effi

Refe

»oSitve lymphocytes with PD-1, PD-L1 and immune blockers.

portant target for tumor immunotherapy. The relatively recent molecular
etrial cancgrs has not been extensively studied by molecular type, especially the poorer
i as. In this aggressive variant immunotherapy may prove to be an important
nderstanding the tumor microenvironment is critical in assessing potential clinical
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