Am J Cancer Res 2024;14(10):5095-5104
www.ajcr.us /ISSN:2156-6976/ajcr0159447

Original Article

The ascendancy of eosinophil counts in hon-small
cell lung cancer: a potential marker for predicting
response and survival under nivolumab treatment

Mehmet Fatih Ozbay?, Aysegul Merc Cetinkaya?, Onur Yazdan Balcik®, Yusuf [Ihan*, Tugrul Burak Genc?®,
Sema Sezgin Goksu?

1Department of Medical Oncology, Kirsehir Training and Research Hospital, Kirsehir 40100, Turkey; 2Department
of Medical Oncology, Faculty of Medicine, Akdeniz University, Antalya 07000, Turkiye; *Alanya Alaattin Keykubat
University, Department of Medical Oncology, Antalya, Tlrkiye; “Antalya City Hospital, Department of Medical On-
cology, Antalya, Tlrkiye; °Department of Medical Oncology, Mus State Hospital, Mus 49250, Turkey

Received July 25, 2024; Accepted October 4, 2024; Epub October 25, 2024; Published October 30, 2024

Abstract: Lung cancer is the leading cause of cancer-related death globally and is often diagnosed at an advanced
stage. Nivolumab represents a significant advancement for treating advanced non-small cell lung cancer (NSCLC).
However, the absence of reliable biomarkers predicting treatment response hinders personalized therapy. Eosino-
phils play a notable role in cancer biology, particularly when treated with immune checkpoint inhibitors. Eosinophils
can infiltrate tumor tissues, directly interacting with tumor cells or modifying the tumor microenvironment. This
study aims to assess the potential of PD-L1 expression and peripheral blood eosinophil count in predicting treat-
ment response and patient survival. This retrospective cohort study was conducted in three major cancer centers
in Turkey, including 174 advanced NSCLC patients who had progressed after chemotherapy between July 2019 and
November 2023. Demographic and clinical data, PD-L1 levels, and eosinophil counts were analyzed using SPSS
27.0. Survival analyses were performed with Kaplan-Meier and Cox regression models. Increased peripheral blood
eosinophil count was positively associated with response to Nivolumab treatment and overall survival. Among treat-
ment responders, 54.1% had eosinophil levels between 100-499 cells/mm?3 before treatment, increasing to 70.8%
post-treatment. In patients with high PD-L1 positivity (>50%), eosinophil levels averaged 266.0 cells/mm3, with
improved survival outcomes (mean survival: 24.06 months, median: 20.0 months). Non-responders had a mean
survival of 19.05 months and a median survival of 15.2 months. Peripheral eosinophil count appears to be a poten-
tial biomarker for predicting response to Nivolumab treatment and survival in NSCLC patients. Combined evaluation
of eosinophil count and PD-L1 expression may enhance personalized treatment strategies. Further validation in
prospective, randomized studies is necessary.
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Introduction tologies based on CheckMate 017 (squamus)
and 057 (non-squamus), highlight how thera-

Lung cancer is the most common cause of peutic interventions can result into significant

death from cancer worldwide, and non-small
cell lung cancer (NSCLC) accounts for 80 to
85% of all cases. The diagnosis of NSCLC often
occurs in advanced stages, which is the main
reason for dismal prognosis of patients [1].
Recent advances in the treatment of advanced
NSCLC, such as nivolumab, a humanised 18G4
PD-1 immune checkpoint inhibitor antibody th-
at potently restores antitumour immunity and is
approved for squamous or non-squamous his-

lengthening OS [2-4].

While these results are exciting, finding bio-
markers is important to help predict in which
patients nivolumab will work better than other
treatment options can inspire its tailored use
and so ensure long-term tumour control while
avoiding severe side effects of the treatment in
non-responding patients. Besides, most rese-
arch in predicting ICIs response is limited to
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tumour-specific factors (such as PD-L1 status
and Tumour mutation burden). Given that ICls
do not have direct anti-tumour effect, as they
are meant to be immune-enhancers relying on
the patient’'s pre-existing immuneresponse,
solely tumour-based biomarkers may not apply
here. Thus, patient-specific characteristics in-
cluding gender, diet and diversity of gut micro-
biome as well the immune system are becom-
ing essential for prediction ICl response. Hence,
a composite biomarker predictive of ICI effects
that captures both tumor-related features as
well as host-specific characteristics may in
greater detail predict the efficacy of ICls [5-10,
29, 30].

In the context of immuno-oncology, the role of
eosinophils has attracted attention due to their
multifaceted interactions in the tumor microen-
vironment, particularly in cases treated with
immune checkpoint inhibitors (ICPl) such as
Nivolumab. Traditionally known for their role in
allergic responses and parasitic infections, eo-
sinophils are gaining attention as mediators in
antitumor immunity.

Eosinophils can infiltrate tumor tissues and
influence tumor progression either through
direct interaction with tumor cells or indirectly
by altering the tumor microenvironment. One
critical function of eosinophils in this context is
their ability to release various chemokines and
cytokines that recruit specific immune cells to
the tumor site, including CD8+ T cells, which
are crucial for the antitumor immune response
[5, 6, 10].

In that line, a rise in peripheral blood eosino-
phils has been proposed as an early biomarker
of enhanced survival with Nivolumab treatment
for NSCLC patients. Peripheral blood eosino-
philia to more than 500/mm? is considered as
for diagnosis, and there are reports in the liter-
ature indicating that an increase of peripheral
blood eosinophil count result favorable sur-
vival. Nevertheless, additional studies are re-
quired on this topic [11-13].

In this study, we sought to explore the correla-
tion of peripheral eosinophilia along with PD-L1
levels and their combined prognostic effects in
patients. Here we investigate the kinetics of
eosinopenia, how it associates with reduced
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levels of PD-L1 and whether these changes
influence responses Nivolumab-treated pa-
tients. This study could represent a funda-
mental step to know more about the relation-
ship between eosinophils and PD-L1 levels, giv-
ing other important information on their rele-
vance in NSCLC treatment (and perhaps as
biomarkers) [14].

The relationship between nivolumab-associat-
ed eosinophilia and NSCLC treatment out-
comes is an important area of ongoing resear-
ch to understand the complexity of immuno-
therapy and to develop potential therapeutic
strategies. Better understanding the relation-
ship between eosinophilia and PD-L1 levels is
critical to optimise treatment decisions and
improve patient outcomes in NSCLC [15].

Materials and methods research design and
participants

This retrospective cohort study included pa-
tients with de novo metastatic or recurrent
NSCLC after surgery and radiotherapy. The
study was conducted in three major cancer
treatment centres in Turkey, during the period
from July 2019 to November 2023. The study
group generally consisted of adult patients with
disease progression after at least one line of
chemotherapy and negative for driver muta-
tions such as EGFR, ALK, ROS1, BRAF, MET.
Patients included in the study were selected
especially those who met the eligibility criteria
for PD-1 inhibitors such as nivolumab. Patients
who were not suitable for immunotherapy or
required intensive steroid treatment were ex-
cluded from this study.

Nivolumab treatment protocols

The standard protocol is to give each patient
3 mg/kg nivolumab dissolved in 150 cc saline
by one-hour infusion. Treatment was adjusted
based on approved treatment protocols and
patient response to treatment.

Data collection procedures

To ensure consistency and accuracy in data col-
lection across all participating centers, stan-
dardized protocols were strictly followed for
both eosinophil counts and PD-L1 measure-
ments. Eosinophil counts were obtained from
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routine complete blood counts (CBC), using
fully automated hematology analyzers. Cali-
bration of these analyzers was regularly per-
formed, and all centers adhered to a unified
schedule for CBCs, which were collected at
baseline (prior to Nivolumab initiation) and
monthly throughout the course of treatment.

PD-L1 expression levels were determined us-
ing Immunohistochemistry (IHC) staining tech-
niques, employing FDA-approved assay (SP263
clones). PD-L1 staining was performed on for-
malin-fixed, paraffin-embedded (FFPE) tissue
samples. Staining was classified into three dis-
tinct categories based on the percentage of
tumor cells showing membrane staining: <1%,
1-50%, and >50%. The interpretation of PD-L1
expression levels was conducted by experi-
enced pathologists at each center, and inter-
center variability was minimized by employing
standardized scoring criteria.

In addition to eosinophil counts and PD-L1
measurements, baseline levels of leukocytes,
lymphocytes, lactate dehydrogenase (LDH),
albumin, and C-reactive protein (CRP) were
measured before the start of Nivolumab tre-
atment. These laboratory parameters were
recorded to assess their potential prognostic
value and to monitor patient responses during
treatment. Furthermore, detailed records of
metastasis sites and previous chemotherapy
regimens were maintained to provide a com-
prehensive understanding of each patient’s
disease progression.

To ensure uniformity across centers, staff were
thoroughly trained on handling assays, data
collection procedures, and PD-L1 scoring. Im-
portantly, all data collected from the centers
were centralized and transferred to a single
data repository. Individual centers did not con-
duct their own statistical analyses, thereby
avoiding inter-center variability in data interpre-
tation. Biomarker thresholds, such as eosino-
phil counts (>100 cells/mm?, >500 cells/mm§3),
were predefined based on established clinical
literature and their prognostic relevance.

Adverse events and eosinophilia monitoring

Adverse events in the study were defined as
nivolumab-related side effects and classified
according to CTCAE version 5.0 criteria. Eo-
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sinophilia was defined as a condition charac-
terised by a peripheral blood eosinophil count
above 500 cells/mm3. The potential effects of
adverse events and eosinophilia on treatment
outcomes were carefully analysed.

Statistical analysis methods

SPSS 27.0 software was used in data analyses.
During the analyses, frequencies and percent-
ages were used for categorical data and mean,
standard deviation, minimum, maximum and
median statistics were used for numerical data.
The data distribution was tested for normality
and non-parametric tests were applied for data
that did not show normal distribution. Mann
Whitney U test, Kruskal Wallis test, Chi-Square
test, Spearman correlation analysis, ROC analy-
sis and Kaplan-Meier survival analysis were
used for statistical comparisons.

Ethical approval

The study was designed and conducted in
accordance with internationally recognised
principles of Good Clinical Practice and the
Declaration of Helsinki. Ethical approval for the
study was obtained from Akdeniz University
Clinical Research Ethics Committee.

Findings participant profile

This study was performed on 174 patients with
metastatic NSCLC who had progressed after at
least one line of chemotherapy. The gender dis-
tribution of the study population was 86.8%
male (n=151) and 13.2% female (n=23), show-
ing trends parallel to general cancer demo-
graphics. Regarding the age distribution, 63.2%
(n=110) were under 65 years of age and 36.8%
(n=64) were 65 years of age or older, indicating
that NSCLC is more common in the elderly pop-
ulation (Table 1).

Histological and clinical features

Adenocarcinoma accounted for 48.9% (n=85),
squamous cell carcinoma 39.1% (n=68), uni-
dentified origin (NOS) 11.5% (n=20) and muci-
nous carcinoma 0.6% (n=1). This histological
distribution highlights the prevalence and di-
versity of adenocarcinoma in NSCLC patients.
The most common localisation of metastasis
was lung metastasis (60.3%, n=105), followed
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Table 1. Distribution of demographic, clinical
and adverse events

n (%)
Gender Erkek 151 (86.8)
Female 23 (13.2)
Age Under 65 110 (63.2)
65 and over 64 (36.8)
Histology Adenocarcinoma 85 (48.9)
Squamous carcinoma 68 (39.1)
Mucinous carcinoma 1 (0.6)
NOS 20 (11.5)
ECOG 0 11 (6.3)
1 129 (74.1)
2 34 (19.5)
Hypothyroidism No 151 (86.8)
Yes 23 (13.2)
Hyperthyroidism  No 167 (96.5)
Yes 6 (3.5)
Urticaria No 160 (92.5)
Yes 13 (7.5)
Colitis No 170 (97.7)
Yes 4 (2.3)
Pneumonitis No 168 (96.6)
Yes 6(3.4)
Hepatitis No 169 (97.7)
Yes 4 (2.3)
Lung metastasis No 69 (39.7)
Yes 105 (60.3)
Bone metastasis No 99 (56.9)
Yes 75 (43.1)
Brain metastasis No 132 (75.9)
Yes 42 (24.1)
Liver metastasis No 136 (78.2)
Yes 38(21.8)
PDL1 Negative 60 (34.5)
1-50% 21(12.1)
Over 50% 11 (6.3)
Unknown 82 (47.1)

by brain (24.1%, n=42), liver (21.8%, n=38) and
bone (43.1%, n=75). These findings show how
metastatic spread affects various organ sys-
tems. In the performance status assessment,
the majority of patients (74.1%, n=129) were
classified as ECOG performance status 1, indi-
cating that patients started treatment in a gen-
erally good physical condition. The other per-
formance status was ECOG 2 in 19.5% (n=34)
and ECOG 0 in 6.3% (n=11) (Table 1).
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Evaluation of the relationship between eosino-
phil levels and response

There is a statistically significant correlation
between the response status of the patients
and Eosinophil level (P=0.006<0.05) at the 6th
month. The level is higher in patients with treat-
ment response (75.0%). The relationship was
not significant in other measurements (P>0.05)
(Table 2).

Relationship between PDL1 status and eosino-
phil levels

PDL1 status was determined as unknown in
47.1% (n=82), negative in 34.5% (n=60),
between 1-50% in 12.1% (n=21) and above
50% in 6.3% (n=11). There was a significant
difference between the PDL1 status groups in
terms of basal eosinophil measurement (P=
0.036<0.05). Basal eosinophils (266.0 cells/
mm?3) were found to be the highest in patients
with PDL1 above 50%. Although the number of
patients with PDL-1 level above 50% in the gen-
eral cohort was 6.3%, it strongly suggests a
correlation between basal eosinophilia and
PDL-1 (Table 3).

Treatment related toxicities and eosinophil
levels

The most common toxicity during nivolumab
use was hypothyroidism (13.2%, n=23). Other
toxicities such as hyperthyroidism, urticaria,
colitis and pneumonitis were also recorded,
with most toxicities being low grade (43.1%
Grade 1, 27.6% Grade 2 and 13.8% Grade 3).
Detailed analyses of eosinophil levels showed
that baseline eosinophil levels were between
100-499 cells/mm?3 in 54.1% (n=94), less than
100 cells/mm? in 42.4% (n=74) and 500 cells/
mm?3 or more in 3.5% (n=6). Starting from the
first month, eosinophil levels generally incre-
ased and reached between 100-499 in 70.8%
(n=123) patients at the 6th month. However,
no correlation was observed between eosino-
phil levels and the frequency and severity of
toxicity. When the change in eosinophil mea-
surements of the patients over time is anal-
ysed, it shows a statistically significant differ-
ence (P=0.011). It is seen that eosinophils
increased partially according to the measure-
ment time (Table 4).
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Table 2. Evaluation of the relationship between eosinophil

levels and response

dehydrogenaz (LDH), basal albu-
min and monthly eosinophil levels

Nivolumab best

between treatment responders
and non-responders (lowest P=

response p .
0.000, highest P=0.048). In par-
None Present .
- - - ticular, the number of 10 cycles
Baseline eosinophil <100 18 (58.1) 40(37.7) 0.117 was lower, basal LDH was higher
100499  12(38.7) 62(58.5) and eosinophil levels showed less
2500 1(3.2) 4(3.8) variability in patients who did not
1st month eosinophil <100 10 (38.5) 28 (27.5) 0.556 respond to treatment (Table 4).
100-499 15 (57.7) 70 (68.6) . .
>500 1(3.8) 4(3.9) E.os.|noph|llba'sgl Ieve!s were a sta-
ond th eosinophil <100 10(37 28 (28 0.655 tistically significant risk factor for
nd month eosinoph (37) (28) ’ treatment response (P=0.004). 0S
100499  16(59.3)  66(66) duration was highest in patients
2500 1(3.7) 6(6) with eosinophil baseline levels of
3rd month eosinophil <100 9 (47.4) 29 (29.3) 0.273 100-499 (45.26 months). It was
100-499 10(52.6) 67 (67.7) calculated as 29.04 months for
>500 0(0) 3(3) <100 and 25.73 months for >500.
6th month eosinophil <100 6(75)  18(20.5) 0.006* ;heh retSF’_OnSti ratleoc‘;"isg 93'm"ar'y
ighest in the - group
100-499 2 (25 66 (75
5500 O( 0) 4 ;5) (57.6%). It was calculated as
— e t( ) /i 'tt)_ — 49.3% for <100 and 50.0% for
osinopnil levels are correlated wi reatment response. statistically > .
significant relationship was observed at the 6th month (P=0.006). Measure- 2500 (Figure 2).
ments in other months were not statistically significant (P>0.05). . .
This large-scale data analysis

ROC analysis results for response status

Basal Eosinophil measurement was a signifi-
cant factor in predicting treatment response
status (P=0.034). Cut-off value was calculated
as 55 (ROC curve is given). According to this
value, sensitivity was 81.1% and specificity
was 41.9%. Eosinophil deltas calculated over
the change of basal measurement and mea-
surements in other months are not a signifi-
cant factor in predicting treatment response
status (P>0.05) (Figure 1).

Comparison of survival times and clinical
measures

Significant positive correlations were found
between baseline eosinophil levels and over-
all survival (OS) and progression-free survival
(PFS) (OS for Responders: Mean 24.06 months
(+16.31), Median 20.0 months Non-respon-
ders: Mean 19.05 months (+15.62), Median
15.2 months, p value =0.003). (For PFS,
Responders: Mean 20.56 months (+9.99),
Median 17.3 months Non-Responders: Mean
16.56 months (+16.95), Median 10.7 months).
Significant differences were found in the num-
ber of immunotherapy (I0) cycles, basal lactate
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allows us to gain an in-depth
understanding of the side effect profile and
efficacy of nivolumab treatment, as well as
highlighting the role of potential biomarkers in
predicting immunotherapy response in NSCLC
patients.

Discussion

In the context of immuno-oncology, the role of
eosinophils has attracted attention due to their
multifaceted interactions in the tumour micro-
environment, particularly in cases treated with
immune checkpoint inhibitors (ICPI) such as
Nivolumab. Traditionally known for their role
in allergic responses and parasitic infections,
eosinophils are gaining attention as mediators
in antitumour immunity [16-19].

Eosinophils can infiltrate tumour tissues and
influence tumour progression either through
direct interaction with tumour cells or indirectly
by altering the tumour microenvironment. One
critical function of eosinophils in this context is
their ability to release various chemokines and
cytokines that recruit specific immune cells to
the tumour site. More importantly, eosinophils
can release chemical signals that specifically
attract CD8+ T cells. These T cells are crucial
for the antitumour immune response because
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Table 3. Comparison of PDL-1 levels and eosinophil

PDL1
Negatif 1-50% 50% Ustu p
Mean £+ SD  Median Mean + SD Median Mean + SD Median
Baseline eosinophil 168.17+161.71 120.0 99.52+99.32 50.0 266+224.51 190.0 0.036*
1st month eosinophil 184.07+147.42 150.0 133.33+91.94 130.0 248.89+197.7 180.0 0.117
2nd month eosinophil 171.92+151.31 130.0 122.35+84.52 100.0 211+91.58 160.0 0.115
3rd month eosinophil 192.73+170.31 160.0 163.33%120.04 140.0 218.75+115.32 180.0 0.578
6th month eosinophil 240+179.07 210.0 208.18+152.7 220.0 218.33+123.84 225.0 0.845
Delta eosinophil 1-2  49.69+128.95 0.0 100.96+185.73 43.8 29.43+103.91 -5.9 0.748
Delta eosinophil 1-3 36.9+142.71 0.0 134.77+247.81 80.0 70.32+203.87 -6.1 0.278
Delta eosinophil 1-4 63.15+228.43 -11.7 142.11+265.17 273 121.63+242.36 6.3 0.420
Delta eosinophil 1-5  109.87+280.81 14.3 230.81+384.24 83.3 319.13+631.4 7.6 0.840
*P<0.05 significant difference, P>0.05 no significant difference; t/Mann Whitney test.
Table 4. Comparison of survival times and clinical measures
Nivolumab best response
None Present p
Mean + SD Median Mean + SD Median
Age 62.45+9.27 64.0 60.95+8.87 61.0 0.401
0S (months) 19.05+15.62 15.2 24.06+16.31 20.0 0.003*
PFS (months) 16.56+16.95 10.7 20.56+9.99 17.3 0.000*
Diagnosis-nivolumab start time (months) 12.34+15.27 7.0 11.29+12.22 7.8 0.939
Number of nivolumab courses 7.48+8.3 6.0 21.02+14.34 18.0 0.000*
Baseline LDH 262.19+90.9 252.5 217.6+82.03 201.0 0.001*
Baseline albumin 4.02+0.38 4.1 4.1+0.44 4.1 0.356
Baseline corrected calcium 9.31+0.67 9.3 9.37+0.5 9.4 0.626
Baseline CRP 38.78+44.44 26.0 29.88+37 13.5 0.263
Baseline hemoglobin 11.62+1.42 115 11.79+1.77 11.5 0.609
Baseline WBC 9224.38+4022.14 8325.0 8320.84+3316.9 8060.0 0.201
Baseline lymphocyte 1406.25+623.91 1375.0 1890.89+995.4 1730.0 0.018*
Baseline neutrophil 6738.13+3706.77 5820.0 5512.34+2795.76 5000.0 0.055
Baseline platelet 279078.13+124627.58 258500.0 314876.64+135803.24 290000.0 0.119
Baseline eosinophil 134.52+161.3 90.0 179.43+£147.69 140.0 0.034*
1st month eosinophil 205.77+173.23 180.0 188.09+137.14 160.0 0.632
2nd month eosinophil 164.07+142.75 120.0 209.25+221.65 160.0 0.283
3rd month eosinophil 144.21+133.55 100.0 185.66+152.52 150.0 0.184
6th month eosinophil 118.75+160.04 40.0 229.43+160.5 200.0 0.026%*
Highest eosinophil 260.74+220.51 230.0 373.27+322.59 320.0 0.066

*P<0.05 significant difference, P>0.05 no significant difference; t/Mann Whitney test. A statistically significant relationship was found between
baseline eosinophil levels and treatment response (P=0.034). Eosinophil levels measured at the 6th month were also significantly associated
with treatment response (P=0.026).

of their ability to directly kill tumour cells
[20-23].

The relationship between eosinophil increase
and survival with the use of Nivolumab in non-
small cell lung cancer is still under investiga-
tion. Several studies have shown that eosino-
phil levels may be a potential biomarker for
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predicting the efficacy of immune checkpoint
inhibitor therapy, including Nivolumab [24-26].

Of particular interest are findings that non-
small cell lung cancer (NSCLC) patients with
higher eosinophil counts during immune check-
point inhibitor (ICPI) therapy show better the-
rapeutic efficacy and longer overall survival.

Am J Cancer Res 2024;14(10):5095-5104
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Figure 1. ROC analysis for response status.

Studies by Hu et al. (2023) and Carretero et al.
(2015) indicate that eosinophil percentages
above 5% during ICPI treatment are an impor-
tant determinant of therapeutic efficacy. This
suggests that eosinophils may play a critical
role not only in the immune response against
tumours, but also as potential biomarkers to
measure the efficacy of treatment strategies
[6, 14].

Our study reports the peripheral blood eosino-
philia level, its relationship with PDL-1 level and
survival analyses in non-small cell lung cancer
patients receiving Nivolumab. In the literature,
500 cells/mm?® is frequently used to define
eosinophilia. In a previous study including 909
patients receiving immunotherapy, the inci-
dence of peripheral eosinophilia was reported
as 2.8% [9, 25]. This is consistent with the rate
of 3.5% reported by us. However, the patients
in this study included many advanced cancer
types. The patient group with peripheral eosin-
ophilia also consisted of melanoma and renal
cell carcinoma patients. The patients in our
study included non-small cell lung cancer
patients. Analysing data from the French phar-
macovigilance database, Scanvion et al. found
that 37 (2.4%) of 1546 patients treated with
ICIs had eosinophilia (=1000) [26]. In studies
involving a similar patient group, it is possi-
ble to see the peripheral eosinophil rate as
3%-27.3%. When we look at the study by Alves
et al., which found the rate of peripheral eosino-
philia to be 27.3%, we see that approximately
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30% of these patients were treatment naive
and the immunotherapy agents used were dif-
ferent (Pembrolizumab, Atezolizumab and Ni-
volumab). In our population, all patients had
received at least one line of chemotherapy
and nivolumab was used in all patients [15,
26]. We think that this difference in the rate of
eosinophilia may be due to the lower produc-
tion capacity in our patient group receiving che-
motherapy due to the bone marrow suppres-
sive effect of chemotherapy. At the same time,
it should be taken into consideration that differ-
ent ICIs used may have different effects on
eosinophil levels.

In our study, a statistically significant positive
correlation was found between basal eosino-
phil levels and treatment response in our popu-
lation. A statistically significant correlation was
also found between eosinophil levels measured
at the sixth month and treatment response
(P=0.006). In patients who responded to
treatment, this level was recorded to be 75%
higher.

In addition, significant differences were ob-
served in OS, PFS, number of 10 cures, baseline
LDH, baseline and six-month eosinophil levels
between patients with and without treatment
response. Statistical analyses showed that OS,
PFS, number of 10 cycles, baseline lymphocyte
and eosinophil levels were higher in treatment
responders compared to non-responders; how-
ever, baseline LDH levels were lower. In particu-
lar, the mean OS was 24. months versus 19.
months, PFS was 20.5 months versus 16.5
months, and OS cure rate was 21 versus 7.4 in
patients with treatment response.

The results are consistent with the existing lit-
erature; however, we did not find a relationship
between increased eosinophilia and adverse
events. Previous studies have reported that
increased side effects, particularly pruritus and
hypothyroidism, were associated with survival.
We believe that this discrepancy may be due to
the retrospective nature of our study.

Baseline eosinophil measurement was a signifi-
cant factor in predicting treatment response
status (P=0.034). ROC curve analysis showed
that the cut-off values for patients with con-
trolled disease and patients with progressive
disease were 55/cell/mm?® eosinophil count.
According to this value, sensitivity was 81.1%
and specificity was 41.9%. Eosinophil deltas
calculated from the change between the basal
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observed association between
eosinophil increase and im-
proved survival with immune
checkpoint inhibitors  (ICPI)
suggests that eosinophils may
serve as a reliable predictive
marker. However, as this asso-
ciation is still under investiga-
tion, prospective validation
studies are needed to confirm
the role of baseline eosinophil
counts in predicting responses
to Nivolumab, across different
cancer types and stages. Such
studies should not only focus
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Figure 2. Kaplan Meier test results.

measurement and the measurements in other
months were not a significant factor in predict-
ing the treatment response status (P>0.05).
Eosinophil increases, especially in the 2nd and
3rd months, were significantly higher than the
baseline values. In their study, Okauchi et al.
determined the maximum level as the 5th week
after starting ICPI treatment. This period seems
to be similar to our study. In the aforemention-
ed study, they obtained 330/cell/mm? as eo-
sinophil cut-off value, but when we look at the
study cohort, we see that the patients used dif-
ferent ICPIs and did not receive chemotherapy
before, which may explain the better bone mar-
row response and higher eosinophil levels [12,
24, 27, 28].

Our study also focused on the relationship
between eosinophil levels and PDL-1, which is
different from previous similar studies. Intere-
stingly, there was a significant difference bet-
ween the PDL1 status groups in terms of ba-
sal eosinophil (P=0.036<0.05) measurement.
Basal eosinophil (266.0) measurement was
higher in patients with PDL1 above 50%. This
suggests that evaluation of peripheral basal
eosinophil level together with PDL-1 level may
be a predictive marker and may better predict
the treatment outcome in these patients.

Our findings underscore the importance of
eosinophil counts as potential biomarkers for
predicting treatment response and survival out-
comes in non-small cell lung cancer (NSCLC)
patients undergoing Nivolumab treatment. The
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160 180 on verifying this predictive role
but also investigate the kinet-
ics of eosinophil levels at mul-

tiple treatment stages.

Future multicenter studies with larger sample
sizes are essential to explore the interplay
between eosinophil counts and other biomark-
ers, such as PD-L1 levels, to further clarify
their combined effect on immunotherapy out-
comes. Furthermore, research into the molecu-
lar mechanisms behind eosinophil activation
during ICPI therapy could provide insights into
novel therapeutic targets.

Beyond merely validating eosinophil counts as
a biomarker, there is potential for investigating
therapeutic interventions aimed at modulating
eosinophil levels, either through targeted the-
rapies or combination regimens with immune
checkpoint inhibitors. Such studies could reveal
new strategies for enhancing the efficacy of
immunotherapy in NSCLC patients. Additionally,
integrating eosinophil counts into clinical deci-
sion-making tools could improve personalized
treatment plans by allowing clinicians to stra-
tify patients based on their likelihood of re-
sponse to immunotherapy, thereby optimizing
outcomes.

While our study offers valuable insights into
the role of eosinophils as biomarkers, several
limitations should be noted. As the study was
retrospective, causal associations are difficult
to confirm due to the possibility of bias and
confounding factors inherent in pre-planned
data collection and intervention strategies. The
small sample size may also limit the generaliz-
ability of the findings, and the complex nature
of immunotherapy response variability may not
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be fully explained by simple biomarkers like
eosinophils. Therefore, future prospective, mul-
ticenter studies with larger cohorts are crucial
to overcome these limitations and better under-
stand how eosinophil counts can guide clinical
decision-making in NSCLC patients.

In summary, our study suggests that the in-
crease in eosinophil counts during Nivolumab
treatment holds significant promise as a pre-
dictive biomarker in NSCLC patients. The poten-
tial of eosinophils as a biomarker is further
enhanced when combined with PD-L1 levels,
providing a more robust framework for predict-
ing therapeutic response and overall survival.
However, further extensive studies are requir-
ed to establish the reproducibility and reliabi-
lity of these findings. Additionally, prospective
research should focus on integrating eosino-
phil levels into clinical decision-making tools,
improving personalized treatment strategies,
and investigating therapeutic options to modu-
late eosinophil levels for better immunothe-
rapy outcomes.
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