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Abstract. - OBJECTIVE: Renal cell carci-
noma (RCC) has gradually increased in recent
years. There have been significant develop-
ments in metastatic RCC in recent years with
the introduction of immune control point in-
hibitors. Glucocorticoid-induced tumor necro-
sis factor (TNF) receptor-related protein (GITR)
is a co-stimulatory molecule and is seen in the
highest amounts in activated CD4+ T lympho-
cytes and CD8+ T lymphocytes, forkhead box
protein 3 (FOXP3) positive regulatory T cells
(Treg). GITR leads to an increase in interleu-
kin (IL)-2 and CD25 and Interferon Gamma. It
shows an anti-tumoural effect by inhibiting the
suppressive functions of FOXP3+ regulatory
cells (Treg). Therefore, we aimed to evaluate
the prognostic and predictive effect of GITR, tu-
mor-infiltrating lymphocytes (CD4+CD8) (TIL),
and FOXP3 in patients with metastatic RCC.

PATIENTS AND METHODS: Patients diag-
nosed with pathologically confirmed metastat-
ic renal cancer between 2016 and 2021 were in-
cluded in our study. Clinicopathological fea-
tures and some laboratory tests were recorded.
GITR, CD4, CD8, and FOXP3 were evaluated by
immunohistochemistry (IHC) from biopsies or
nephrectomy material and recorded.

RESULTS: The study included 41 patients.
The median progression-free survival (PFS)
was 10.5 months, and the median overall sur-
vival (OS) was 13.9 months. Median PFS was 7.9
months for the GITR-low group and 18.9 months
for the GITR-high group. Median PFS was sta-
tistically significant and longer for the GITR-
high group than the GITR-low group (p=0.003).
When patients who received nivolumab in the
2nd line were evaluated, median PFS was found
to be 5.7 months in the GITR-low group and
15.7 months in the GITR-high group. Median
PFS was statistically significantly higher in the
GITR-high group than in the GITR-low group
(p=0.026).

CONCLUSIONS: In patients with metastat-
ic RCC, higher GITR was associated with bet-
ter PFS. At the same time, in patients using

Corresponding Author: Onur Yazdan Balcik, MD; e-mail: yazdanbalcik@hotmail.com

nivolumab, better PFS was seen in the GITR
high group. If supported by prospective studies,
GITR can be used as both a prognostic and pre-
dictive marker.
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Introduction

Renal cell carcinoma (RCC) has gradually in-
creased in recent years and is the most common
type of kidney tumor, with a frequency of up to
5% among all cancers'. Significant progress has
been made in recent years with the introduction
of immune checkpoint inhibitors in metastatic
RCC?. Despite all these factors, survival in met-
astatic RCC remains limited to 20%. Because of
these low survival results, immune-based mark-
ers and therapies have become the subject of re-
search. In a meta-analysis® including metastatic
RCC, the systemic immune-inflammation index
was found to be a poor prognostic. Many studies
are ongoing on this subject.

The tumor necrosis factor receptor (TNFR)
superfamily is a transmembrane protein cluster
of approximately 20 members, rich in cysteine
and with additional variations. Glucocorticoid-in-
duced TNF receptor-related protein (GITR), also
known as TNFRSF18 and CD357, is one of the
most important and first-found members of this
family*. GITR is seen in the highest amounts
in activated CD4+ T lymphocytes and CD8+ T
lymphocytes, forkhead box protein 3 (FOXP3)
positive regulatory T cells (Treg). GITR is seen
at moderate levels in dendritic cells and macro-
phages from antigen-presenting cells and is ex-
pressed less frequently in unstimulated natural T



Q.. Balcik, D. Akin, G.S. Ceylan, B. Demir, A. Aytac¢, N. Culhaci, E. Oktay

cells and memory T cells®>. GITR is a co-stimu-
latory molecule. GITR ligand (GITRL) is a mole-
cule found on antigen-presenting cells (APC) and
endothelial cells’.

After antigen presentation by APC to naive T
lymphocytes, the T cell receptor (TCR) is stimu-
lated, and changes occur in activator and inhibitor
cell surface receptors within 24-72 hours. After
TCR stimulation, GITR and GITRL binding oc-
curs. Then, activation of mitogen-activated pro-
tein kinases (MAPK) and nuclear factor kappa B
(NF-xB) pathways occurs through TNF recep-
tor-associated factor 2 (TRAF-2) and TNF recep-
tor-associated factor 5 (TRAF-5). This is followed
by an increase in the T cell growth factor IL-2
and CD25 and Interferon Gamma. Thus, T cell
proliferation and activation increase. The num-
ber of memory T cells increases by protecting T
cells from activation-induced cell death®’. As a
result of the combination of GITR and GITRL,
while activating CD8 T cells by increasing CD28
on one side, an anti-tumoral effect is shown by
inhibiting the suppressive functions of Treg'’. In-
hibition of Tregs has also been shown to occur
by inhibiting the Treg transcription factor. GITR
also shows its effect through NF-kappa B (NF-
«B), but since it has been determined!! that NF-
kB has no role in CD28 activation, it is thought
that GITR acts not only through CD28 but also
through other pathways. It has also been shown'?
in a mouse model that GITR agonism increases
the Teff/Treg ratio. In conclusion, it has been re-
vealed in Phase-1 studies'* that GITR agonism
plays a prognostic role in many cancers. Natural
Treg cells are formed in the thymus by high-affin-
ity binding of TCR and major histocompatibility
complex (MHC) class I1.

FOXP3 is a transcription factor expressed on
the surface of Tregs and is more specific than
CD25. FOXP3-positive Tregs inhibit the attack
against self-antigens. They also inhibit anti-tu-
moral responses'®. FOXP3 activation occurs after
TCR and CD28 binding. FOXP3 interacts with
the factors of activated T cells and increases the
expression of cytotoxic T lymphocyte-associated
protein 4 (CTLA-4) while decreasing cytokines
that aid lymphocyte growth such as IL-2 and IL-
4. Therefore, it has an inhibitory effect on T-cell
proliferation and differentiation''*.

GITR, which is found in excess in Tregs, elim-
inates the inhibitory functions of Tregs". Tregs in-
crease anti-inflammatory cytokines such as IL-10
and TGF-f, inhibit the activation of APC by CTLA-
4 activation, and stimulate perforin and granzyme

secretion. Tregs also contribute to self-tolerance by
inhibiting IL-2 secretion?®. FOXP3 expression, a
transcription marker of Tregs, has been shown?*
to be a poor prognostic factor in some cancers,
while, FOXP3 positivity has been shown? to be a
favorable prognostic factor in some cancers. Since
tumor cells are surrounded by infiltrating cells, tu-
mors surrounded by immune cells are considered
immunologically sensitive tumors. TILs are the
most important determinants of the host immune
response against tumors?*?, As the amount of CD4
T lymphocytes increases, the possibility of presen-
tation to APCs increases, and they contribute to
cytokine secretion and tumor death. The increased
amount of CD8 T lymphocytes also increases tu-
mor destruction®. Tumor-infiltrating lymphocytes
(TIL) have been shown?"?® to predict prognosis in
many cancers.

In conclusion, a high expression level of GITR,
an activator marker, indicates a good prognosis.
The high level of FOXP3, which is a surface mark-
er of Tregs and a transcription factor, increases
tumor growth. Therefore, we aimed to evaluate
the effect of GITR, FOXP3, and TIL (CD4+CDS)
on the prognosis in patients with metastatic RCC.

Patients and Methods

Patients and Tissue Collection

Between January 1, 2016, and January 1, 2021,
the files of patients diagnosed with metastatic
renal cancer who were admitted to Adnan Men-
deres University Medical Oncology Clinic were
reviewed. Patients over the age of 18 who had suf-
ficient follow-up data and consented to use their
data were included in the study. Informed consent
was obtained from all individual participants in-
cluded in the study. At the same time, patients us-
ing steroids, patients with autoimmune diseases,
patients with secondary cancer or hematological
diseases, and patients with active infections were
excluded because they could affect the lympho-
cyte population. The clinicopathological infor-
mation such as age, gender, performance status
at the time of diagnosis, comorbidities, as well as
the year of diagnosis, progression times, recur-
rence times, metastasis locations, exitus date, he-
mogram, and biochemistry data at the time of di-
agnosis were recorded in IBM SPSS 25. We also
aimed to show the effect of immunotherapy and
other treatments on median survival and time to
progression when renal cancer patients were clas-
sified according to the treatment received.
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Estimation of GITR, FOXP3, and TIL

Hematoxylin-eosin-stained sections of the
subjects included in the study were examined,
and 4-micron-thick sections were prepared from
paraffin blocks that best represented the tumor.
The sections were then incubated for 1 hour in
a 60°C oven. Tissue sections were subjected to
immunohistochemical staining for the markers
GITR, FOXP3, CD4, and CD8 using the Ventana
BenchMark XT automated immunohistochemical
stainer, (Basel, Switzerland) and the amounts of
GITR, FOXP3, CD4, and CD8 were measured,
as shown in Figure 1. Subsequently, we aimed to
evaluate the response to treatment and identify
biomarkers that would affect the treatment re-
sponse.

Figure 1. With the help of scale bars representing 100 pm,
positive cytomembranous staining with GITR in tumor
cells and negative cytomembranous staining with FOXP3
in tumor cells are shown in Figure 1. a, Positive cytomem-
branous staining with GITR in tumoral cells. b, Negative
cytomembranous staining with FOXP3 in tumoural cells
(Scale bars represent 100 pum).

Statistical Analysis

The normality of the data was evaluated by the
Kolmogorov-Smirnov test. Parametric data were
presented as mean =+ standard deviation, and cat-
egorical data were presented as frequency (rate).
The Chi-square or Fisher’s Exact test was used to
compare categorical data. The independent sam-
ple z-test was used to compare the continuous data
of independent groups. The X-Tile program (IBM
Corp., Armonk, NY, USA) as used to determine
the optimal cut-off value of GITR and FOXP3
to predict survival. The log-rank test was used
in univariate survival analyses. Median surviv-
al times were calculated using the Kaplan-Mei-
er method. A Cox regression model was created
with the parameters obtained (»<0.05) in univar-
iate analysis, and dependent prognostic factors
were determined. Patients were compared by
grouping GITR and FOXP3 as high vs. low. SPSS
25 software (IBM Corp., Armonk, NY, USA) was
used for statistical analyses. All statistical anal-
yses were performed two-way, and p<0.05 was
considered statistically significant.

This study was conducted and designed in ac-
cordance with the Declaration of Helsinki and Good
Clinical Practice and was approved by the Ethics
Committee of Aydin Adnan Menderes University
(Acceptance Date-No.: 08.04.2021-2022/25929).

Results

In our study, we found that the GITR expres-
sion level measured in patients with metastatic
RCC is a good prognostic marker. Although our
study was retrospective and had a limited num-
ber of patients, the findings were significant.
Additionally, in the patient population receiv-
ing nivolumab, progression-free survival (PFS)
was higher in the GITR-high group than in the
GITR-low group. This suggests that GITR may
be a predictive marker for immunotherapy. If the
prognostic and predictive importance of GITR is
supported by prospective studies with a higher
number of patients to be prognostic and predictive
for immunotherapy, it can be used for predictive
purposes, similar to Programmed cell Death Li-
gand-1 (PDL-1) in our daily practice.

Our study included 41 patients. The median
age was 65 years (range 55.6-74.4), and 32 (78.0%)
of the patients were males. 31 (75.6%) of the pa-
tients had a Karnofsky Performance Status (KPS)
<70. About half of the patients, 21 (51.2%), were
in the intermediate group, according to the Inter-
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national Metastatic Renal Cell Carcinoma Data-
base Consortium (IMDC) risk score.

In the GITR >5 (GITR-high) group, the num-
ber of FOXP3 >2 (FOXP3-high) patients was 7
(53.8%), while the number of FOXP3 <2 (FOXP3-
low) patients was 6 (46.2%). Inthe GITR <5 (GITR-
low) group, the number of FOXP3-high patients
was 12 (29.3%), and the number of FOXP3-low
patients was 29 (70.7%). The rate of FOXP3-high
patients was higher in the GITR-high group com-
pared to the GITR-low group (p=0.029). Other-
wise, there was no significant difference between
the GITR-low and GITR-high groups.

The number of patients with bone metastasis
was 15 (51.7%) in the FOXP3-low group and 1
(8.3%) in the FOXP3-high group. The rate of bone

metastatic patients was higher in the FOXP3-
low group compared to the FOXP3-high group
(p=0.013). Besides, other characteristics of the
FOXP3-low and FOXP3-high groups were sim-
ilar. The basic characteristics of all patients are
shown in detail in Table 1.

The median follow-up period was 26.6
months (95% CI: 18.9-34.2). Median PFS was
10.5 months (95% CI: 4.9-16.1), and median
overall survival (OS) was 13.9 months (95% CI:
5.1-22.6). PFS was 7.9 months (95% CI: 5.7-10.1)
for the GITR-low group and 18.9 months (95%
CI: 13.1-24.8) for the GITR-high group. Median
PFS was statistically significant and longer for
the GITR-high group compared to the GITR-low
group (p=0.003).

Table I. Baseline characteristics of the patients according to GITR and FOXP3.

Total GITR GITR P FOXP3 FOXP3 P
low low high
n: 28 n: 13 n: 29 n: 12
Age 6549.6 65+8.3 64+12.3 0.744 66+9.3 62+9.9 0.186
Gender
Female 9 (22.0) 6(21.4) 3(23.1) 0.906 8 (27.6) 1(8.3) 0.240
Male 32 (78.0) 22 (78.6) 10 (76.9) 21 (72.4) 11 91.7)
Karnofsky
<70 31 (75.6) 19 (67.9) 12 (92.3) 0.129 21 (72.4) 10 (83.3) 0.694
>70 10 (24.4) 9 (32.1) 1(7.7) 8 (27.6) 2 (16.7)
IMDC
Favorable 10 (24.4) 7 (25.0) 3(23.1) 0.594 8 (27.6) 2 (16.7) 0.130
Intermediate 21 (51.2) 13 (46.4) 8 (61.5) 12 (41.4) 9 (75.0)
Poor 10 (24.4) 8 (28.6) 2 (15.4) 9 (31.0) 1(8.3)
Lymph node metastasis
No 27 (65.9) 19 (67.9) 8 (61.5) 0.734 21 (72.4) 6 (50.0) 0.278
Yes 14 (34.1) 9 (32.1) 5(38.5) 8 (27.6) 6 (50.0)
Liver metastasis
No 33 (80.5) 21 (75.0) 12 (92.3) 0.398 22 (75.9) 11 (91.7) 0.398
Yes 8 (19.5) 7 (25.0) 1(7.7) 7 (24.1) 1(8.3)
Bone metastasis
No 25 (61.0) 17 (60.7) 8 (61.5) 0.960 14 (48.3) 11 (91.7) 0.013
Yes 16 (39.0) 11 (39.3) 5(38.5) 15 (51.7) 1(8.3)
Brain metastasis
No 38 (92.7) 26 (92.9) 12 (92.3) 1.000 27 (93.1) 11 (91.7) 1.000
Yes 3(7.3) 2 (7.1 1(7.7) 2 (6.9) 1(8.3)
TIL
<18 21 (51.2) 16 (57.1) 5(38.5) 0.265 15 (51.7) 6 (50.0) 0.920
>18 20 (48.8) 12 (42.9) 8 (61.5) 14 (48.3) 6 (50.0)
FOXP3
<2 29 (70.7) 23 (82.1) 6 (46.2) 0.029 - -
>) 12 (29.3) 5(17.9) 7 (53.8) - -

GITR: Glucocorticoid-induced TNF receptor-related protein, FOXP3: forkhead box protein3. TIL: Tumor infiltrating
lymphocytes, IMDC: International Metastatic RCC Database Consortium.
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Figure 2. Progression-free survival by
GITR level in patients receiving axitinib. 100%

When patients receiving axitinib in 2
line were evaluated, the median PFS was
10.5 months in GITR-low group, while PFS
data were not reached (NR) in GITR-high
group. Median PFS was numerically higher
in the GITR-high group than in the GITR-
low group, but not statistically significant
(p=0.090) as shown in Figure 2.
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Median PFS was 8.0 months (95% CI: 5.9-10.1)
for the FOXP3-low group and 16.3 months (95%
CI: 14.7-17.8) for the FOXP3-high group. Median
PFS was statistically significant and longer for the
FOXP3-high group compared to the FOXP3-low
group (p=0.028).

Median PFS was 10.0 months (95% CI: 4.6-
15.5) for the TIL <18 (TIL-low) group and 13.2
months (95% CI: 5.5-20.8) for the TIL>18 (TIL-
high) group. Median PFS was longer in the TIL-
high group than in the TIL-low group but not sta-
tistically significant (p=0.683).

Median OS was 11.9 months (95% CI: 5.7-10.1)
for the GITR-low group and 28.2 months (95%
CI: 12.0-44.3) for the GITR-high group. Median
OS was longer for the GITR-high group than for
the GITR-low group, but it was not statistically
significant (p=0.070).

Median OS was 11.9 months (95% CI: 8.6-
15.2) for the FOXP3-low group, and OS data were
not reached (NR) for the FOXP3-high group. Me-
dian OS was longer for the FOXP3-high group
than the FOXP3-low group and was statistically
significant (p=0.034).

Median OS was 10.3 months (95% CI: 9.6-
11.04) for the TIL-low group and 19.6 months
(95% CI: 3.5-35.7) for the TIL-high group. Me-
dian OS was longer in the TIL-high group than
in the TIL-low group, but it was not statistically
significant (p=0.357).

Univariate analyses of PFS and OS are shown
in detail in Table II.

When patients receiving axitinib in the 2™ line
were evaluated, the median PFS was 10.5 months

in the GITR-low group, while PFS data were not
reached in the GITR-high group. Median PFS was
numerically higher in the GITR-high group than
in the GITR-low group, but not statistically signif-
icant (p=0.090), as shown in Figure 2.

When patients who received Nivolumab in the
2" line were evaluated, the median PFS was 5.7
months in the GITR-low group and 15.7 months
in the GITR-high group. Median PFS was statisti-
cally significantly higher in the GITR-high group
than in the GITR-low group (p=0.026), as shown
in Figure 3.

Multivariate Cox regression analysis was per-
formed to determine the independent prognostic
factors affecting PFS and is shown in Table III.
GITR expression was the only independent prog-
nostic factor affecting PFS in patients with met-
astatic RCC (HR: 5.892, 95% CI: 1.903-18.242,
p=0.004).

Discussion

With the significant improvement in survival
seen in inhibitors of immune checkpoint m ole-
cules such as CTLA-4, PD-L1, and Programmed
cell Death-1 (PD-1), research on immunotherapy
has been increasing. Inhibition of these and oth-
er novel immune checkpoint activators has led to
advancements in anti-tumoral therapy. Studies®*°
exploring the stimulation of checkpoint activators
such as inducible co-stimulator (ICOS), GITR,
CD134, CD40, and CD137 are also being con-
ducted rapidly.
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Table Il. Univariate analysis of PFS and OS.

Median PFS (95% Cl) P Median OS (95% Cl) P

Age
<65 13.2 (5.6-20.8) 0.420 28.2 (9.3-47.1) 0.983
>65 10.0 (7.0-13.1) 11.9 (5.9-17.9)

Gender
Female 15.7 (0-37.1) 0.636 16.1 (5.2-22.0) 0.891
Male 10.3 (5.2-15.4) 13.9 (3.7-24.1)

Karnofsky
<70 10.5 (6.2-14.7) 0.812 13.6 (9.5-17.8) 0.231
>70 15.7 (3.7-27.6) 29.1 (4.9-53.3)

IMDC
Favorable 13.2 (1.3-24.9) 0.271 13.3 (4.0-22.6) 0.948
Intermediate 10.5 (0.9-19.9) 13.9 (10.5-17.2)
Poor 6.6 (4.5-8.7) 10.3 (0-26.3)

Lymph node metastasis
No 10.5 (4.8-16.2) 0.186 13.3 (8.9-17.6) 0.298
Yes 10.3 (0-25.3) NR

Liver metastasis
No 14.9 (7.4-22.4) <0.001 19.6 (1.9-37.2) 0.002
Yes 5.0 (4.7-5.4) 8.4 (7.5-9.3)

Bone metastasis
No 10.3 (4.3-16.3) 0.899 19.6 (4.6-34.5) 0.490
Yes 10.5 (1.3-19.6) 10.5 (7.1-13.9)

Brain metastasis
No 10.3 (7.1-13.5) 0.401 13.6 (5.2-22.0) 0.657
Yes 15.7 (NA) 53.3 (NA)

Therapy
Axitinib 13.2 (5.4-20.9) 0.689 16.2 (6.1-38.6) 0.266
Nivolumab 10.3 (2.2-18.5) 28.2 (4.3-52.1)

FOXP3
<2 8.0 (5.9-10.1) 0.028 11.9 (8.6-15.2) 0.034
>2 16.3 (14.7-17.8) NR

GITR
<5 7.9 (5.7-10.1) 0.003 11.9 (8.1-15.7) 0.070
>5 18.9 (13.1-24.8) 28.2 (12.0-44.3)

TIL
<18 10.0 (4.6-15.5) 0.683 10.3 (9.6-11.04) 0.357
>18 13.2(5.5-20.8) 19.6 (3.5-35.7)

GITR: Glucocorticoid-induced TNF receptor-related protein, FOXP: forkhead box protein3 TIL: Tumor infiltrating lymphocytes,
PFS: Progression-free survival, OS: Overall Survival, CI: Confidence interval, NR: Not reached.

In a study by Zappasodi et al"® involving sev-
en different cancers, the GITR expression level
in rat tumor models was evaluated by flow cy-
tometry and immunohistochemistry. It was ob-
served that RCC, non-squamous cell lung can-
cer (NSCLC) and malignant melanoma were the
cancers with the highest GITR-expressing cell
ratios in Tregs and the highest GITR expression
intensity per cell.

In a study?® involving approximately 15 thou-
sand patients and 31 different cancers, high GITR
expression was found to be associated with a good
prognosis. Many factors play a role in tumor for-
mation in metastatic RCC. Long non-coding RNA
(IncRNA) DNAJC3 antisense RNA 1 acts as an
oncogene and plays an important role in tumori-
genesis of metastatic RCC?'. In another study*?, 4
ferroptosis- and immune-related differentially ex-
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Figure 3. Progression-free survival by
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pressed genes emerged as an important marker in
diagnosis and prognosis in patients with metastat-
ic RCC, but many studies are needed in this area.

We decided to perform this study to investi-
gate the effect of GITR on prognosis and recur-
rence. As a primary hypothesis, we wanted to
examine the effect of GITR, a T-cell stimulator
marker, on survival in patients with metastatic
RCC. In the study, which included 41 patients, the
median progression-free survival (PFS) was 7.9
months for the GITR-low group and 18.9 months
for the GITR-high group. Median PFS was statis-
tically significant and longer for the GITR-high
group than the GITR-low group (p=0.003). When
patients receiving nivolumab were evaluated, the

Table Ill. Multivariate analysis of PFS and OS.

median PFS was 5.7 months in the GITR-low
group and 15.7 months in the GITR-high group.
Median PFS was statistically significantly high-
er in the GITR-high group than in the GITR-
low group (p=0.026) in nivolumab recipients, as
shown in Figure 2.

Our study was found to be consistent with the
literature. In breast cancer, rectal adenocarcino-
ma, and cutaneous malignant melanoma, higher
GITR expression levels were associated with in-
creased PFS and OS*. In a study** in which hu-
man hepatocellular carcinoma cells were taken
and evaluated in vitro, the use of GITR agonism in
combination with CTLA-4 blockade was shown to
increase the antitumoral effect by reducing Tregs.

PFS (o)
HR (95% ClI) P HR (95% Cl) P
FOXP3
<2 Ref 0.091 Ref 0.158
>2 0.413 (0.148-1.153) 0.398 (0.111-1.428)
GITR
<5 Ref 0.004 Ref 0.172
>5 0.218 (0.077-0.613) 0.489 (0.175-1.366)
Liver metastasis
No Ref 0.056 Ref 0.052
Yes 2.977 (0.973-9.108) 3.139 (0.988-9.973)

GITR: Glucocorticoid-induced TNF receptor-related protein, FOXP: forkhead box protein3. PFS: Progression-free survival, OS:

Overall Survival, HR: Hazard ratio, Ref: Reference.
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In a Phase-1 study® of 113 patients, the objective
response rate (ORR) in the combination branch
using MK-4166 (San Antonio, TX, USA), a GITR
agonist, and pembrolizumab, was 62%, while the
ORR when MK-4166 was used as a single agent
was 2%. In a study®® evaluating several different
solid tumors, the combination of GITR agonist
TRX518 (Cleveland, OH, USA) and anti-PD-1
decreased intratumoral Tregs and increased CD8
T cells. GWN323 (Houston, TX, USA), a GITR
agonist, in combination with spartalizumab (an-
ti-PD-1) showed®” an increase in effector T cells
and a decrease in Tregs. In a Phase-1 study®® in
patients with malignant melanoma, RCC, and
colorectal cancer, MK-1248, a GITR agonist, was
found to enhance tumor response when used in
combination with pembrolizumab compared to
the single pembrolizumab branch.

If we look at preclinical models, in a study by
Bulliard et al®, it was observed that the DTA-1
(NY, USA) molecule increased tumor destruc-
tion in rats with colon cancer and increased the
CD8 T/Treg ratio. Again, in a study'? using DTA-1
in rats with melanoma, it was shown that DTA-
1 decreased Tregs and inhibited tumor growth.
Combined anti-PD-1 and GITR agonist treatment
in ovarian cancer rats enhanced tumor response
by increasing the amount of IFN-gamma-pro-
ducing effector T cells***'. GITR agonism was
found* to be synergistic with TIL and enhanced
tumor response in an in vitro study of hepatocel-
lular cancer tumors. In addition, the use of GITR
agonism in combination with anti-PDL-1 and a
peptide vaccine increases tumor response by in-
creasing effector T cells and decreasing Tregs®.
In a study** in rats with intracranial glioma, GITR
agonist in combination with stereotaxic radio-
therapy increased the survival benefit. MK-4166,
a GITR agonistic agent, has been shown® to in-
crease anti-tumoral response by reducing Tregs in
rats with melanoma. GITRL and agonistic anti-
bodies targeting the OX-40 molecule, a stimula-
tory molecule, have been shown*¢ to have a syn-
ergistic effect when used together and to enhance
tumor response by decreasing Tregs and increas-
ing effector T cells.

Median OS was 11.9 months for the FOXP3-
low group, and OS data for the FOXP3-high
group were not reached (NR). Median OS was
longer for the FOXP3-high group than the
FOXP3-low group and was statistically signifi-
cant (p=0.034). If we look at the literature, in a
study conducted on metastatic tongue cancer, it
was observed that FOXP3 increased tumor ac-

tivity by increasing Tregs in the tumor micro-
environment*’. In three studies?***° in patients
with metastatic RCC, the presence of increased
FOXP3-positive Tregs was associated with poor
prognosis. In two studies’*! conducted in pa-
tients with metastatic cervix, RCC, malignant
melanoma, and breast cancer, FOXP3 increase
caused short OS. In a study* with patients with
bilateral breast cancer, FOXP3 positivity was as-
sociated with high TIL and poor prognosis. In a
study in patients with NSCLC, the presence of
FOXP3 was associated with poor prognosis®. In
a study®* of 20 healthy people and 20 breast can-
cer patients, FOXP3 positivity increased tumor
growth. In a study™® of 49 patients with metastat-
ic RCC and 38 healthy volunteers, the presence
of Tregs was found to be a predisposing factor
for the development of RCC. In a meta-analysis
by Shang et al>, the prognostic value of FOXP3+
Tregs varies according to the type of carcinoma.
High FOXP3+ Treg infiltration was associated
with poor prognosis in most of the tumors exam-
ined, such as RCC, cervix, and breast. No prog-
nostic effect of FOXP3+ Tregs was observed in
pancreatic and ovarian cancer. FOXP3+ Tregs
were associated with a favorable prognosis in
head and neck, colorectal, and esophageal can-
cers. The literature data on the correlation be-
tween FOXP3 and prognosis are confusing, and
the reason is unknown. New prospective studies
with a higher number of patients are needed.

Median PFS was 10.0 months for the TIL-low
group and 13.2 months for the TIL-high group.
Median PFS was longer for the TIL-high group
than the TIL-low group, but not statistically sig-
nificant (p=0.683). When we look at the litera-
ture, in a meta-analysis® including 416 RCC pa-
tients, the presence of high TIL was found to be
a favorable prognostic factor. In other studies™>*
conducted on patients with RCC, high TIL was
found to predict poor prognosis and high tumor
grade. When we look at other cancers, in a study®
conducted on patients with triple-negative breast
cancer, the presence and rate of TIL correlated
with disease response, while this correlation was
not found in patients with both breast cancers. In
a study® of 1,815 patients with metastatic ovari-
an cancer, low TIL was associated with poor sur-
vival. In a study®' evaluating primary malignant
melanoma cases, high TIL was found to be a fa-
vorable prognostic factor.

In a study® of 8,600 NSCLC patients, high-
er TIL was associated with better survival. This
study has shown a positive correlation between
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TIL and prognosis. In our study, although the cor-
relation between TIL and the prognosis of patients
with metastatic RCC was numerically significant,
it was not statistically significant due to the small
number of patients, the retrospective study de-
sign, and the inability to perform immunopheno-
typing at the same time.

The small number of patients and retrospective
planning are among the limitations of our study.
At the same time, due to the monovalent staining
of markers such as GITR and FOXP3, it was not
possible to determine how high the GITR posi-
tivity was in Tregs. Additionally, due to techni-
cal limitations, only CD4 and CD8-positive TILs
were quantified, and natural killer cells (NK)
could not be calculated. Since the FOXP3-nega-
tive Treg population is little known and CD25 is
a Treg marker, we could not determine the actual
regulatory T-cell population due to technical lim-
itations. Patients with metastatic RCC who un-
derwent nephrectomy were also included in our
study. Considering that tumor immunogenicity
is high in the primary tumor, the relatively low
immune response in patients with nephrectomy
stood out as one of the limitations in determin-
ing prognosis. If prospective studies with bivalent
staining to determine immune cells for prognosis
determination are designed, our study may be-
come more meaningful and clinically applicable.

Conclusions

GITR is a useful and practical prognostic
marker in patients with metastatic RCC. If sup-
ported by prospective studies with a higher num-
ber of patients, it holds promise as a marker that
can be used in routine practice.
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