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ABSTRACT

Objectives: Since lung cancer is the most deadly cancer in the world, developments regarding immune control
points and molecules affecting these points have increased. The positive effects of immunotherapy treatments
affecting the PD-1/programmed death receptor ligand-1(PD-L1) immune checkpoint on prognosis have drawn
attention to these immunocheckpoints. While immunotherapy studies developed for the PD-1 pathway continue
rapidly, the aim of this study is to investigate whether PD-L1 level can be used as a prognostic marker in non-small-
cell lung cancer independent of immunotherapy.

Methods: 115 patients admitted to our center between January 01, 2016, and January 01, 2018 and diagnosed
with non-small-cell lung cancer were retrospectively analyzed. The files of all patients were scanned in detail and
their pathological data were confirmed. Demographic data of the patients included in the study, pathological diag-
nosis methods, treatment information about the disease, and past medical histories of the patients were recorded
with reference to the hospital database.

Results: The patients with PD-L1 <50% were considered the negative group (NG), and the group with a PD-L1
value of 50% or more was considered the positive group (PG). There were 27 patients in the NG and 11 patients in
the PG. It was determined that 21 (67.8%) of 27 NG patients and 3 (21.3%) of 11 PG patients died. In total, 24 (73.2%)
of 38 patients were found to have died. While the mean survival in the NG was 10.81 months, the mean survival in
the PG was 28.54 months. Mean survival in the PG was statistically significant (p=0.046).

Conclusion: PD-L1 expression was found to be a positive predictive value in Stage 4 non-small-cell lung cancer.
Our study differs from other studies in that it excluded epidermal growth factor receptor, anaplastic lymphoma
kinase, and ROS mutations. To determine the relationship of PD-L1 with prognosis more clearly, there is a need for
randomized, prospective studies with larger patient groups that exclude target mutations and are independent of
immunotherapy and targeted therapies.

Keywords: Immunotherapy; lung cancer; programmed death receptor ligand-1.

OZET

Amag: Akciger kanserinin diinyadaki en 6ltimcil kanser olmasi nedeniyle immiin kontrol noktalari ve bu nokta-
lari etkileyen molekiillerle ilgili gelismeler artmistir. PD-1/PD-L1 immiin kontrol noktasini etkileyen imminoter-
api tedavilerinin prognoz lizerindeki olumlu etkileri bu immin kontrol noktalarina dikkat cekmistir. PD-1 yolu icin
gelistirilen imminoterapi calismalar hizla devam ederken, bu calismanin amaci PD-L1 diizeyi, imm{inoterapiden
bagimsiz olarak kiictik hicreli disi akciger kanserinde prognostik bir belirtec olarak kullanilip kullanilamayacagini
ongormektir.

Yontem: 01 Ocak 2016-01 Ocak 2018 tarihleri arasinda merkezimize bagvuran ve kiiciik hiicreli disi akciger kanseri
tanisi konulan 115 hasta retrospektif olarak incelendi. Tum hastalarin dosyalari detayh bir sekilde tarandi ve pa-
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tolojik verileri dogrulandi. Calismaya dahil edilen hastalarin demografik verileri, patolojik tani yontemleri, hastaliga iliskin tedavi bilgileri ve
hastalarin ge¢mis tibbi dykileri hastane veri tabani referans alinarak kaydedildi.

Bulgular: PD-L1 <%50 olan hastalar negatif grup, PD-L1 degeri %50 ve st olan grup pozitif grup olarak kabul edildi. Negatif grupta 27,
pozitif grupta 11 hasta vardi. Yirmi yedi negatif grup hastasinin 21'inin (%67,8) ve 11 pozitif grup hastasinin 3'iiniin (%21,3) 6ldigu belirlendi.
Toplam 38 hastanin 24'iniin (%73,2) 6ldiigi belirlendi. Negatif grupta ortalama sagkalim 10,81 ay iken, pozitif grupta ortalama sagkalim 28,54
aydi. Pozitif grupta ortalama sagkalim istatistiksel olarak anlamliydi (p=0,046).

Sonug: PD-L1 ekspresyonunun evre 4 kiiclik hiicreli digi akciger kanserinde pozitif bir prediktif deger oldugu bulundu. Calismamiz EGFR,

ALK ve ROS mutasyonlarini dislamasi ile diger calismalardan ayrilmaktadir. PD-L1'in prognoz ile iliskisini daha net belirleyebilmek icin daha
genis hasta gruplari ile hedef mutasyonlari dislayan, immiinoterapi ve hedefe yonelik tedavilerden bagimsiz randomize, prospektif calismalara

ihtiyac vardir.

Anahtar sozciikler: Akciger kanseri; immuinoterapi; PD-L1.

ung cancer continues to rank first among the most lethal

cancers worldwide.l!] Non-small-cell lung cancer is the
most common cancer group among all lung cancer types.
According to the recent studies, 5-year survival is around
25%.12

In recent years, molecular factors that are especially effec-
tive in tumor growth and spread have started to be identi-
fied and studies have been published. Following the iden-
tification of target molecules, immunotherapy studies
and targeted therapies have started to attract attention. In
metastatic non-small-cell lung cancer, 5-year survival rates
ranging from 15% to 50% depending on biomarkers have
been reported with immunotherapy and targeted treatment
options.34 New treatment models targeting epidermal
growth factor receptor (EGFR) and anaplastic lymphoma ki-
nase (ALK) rearrangements have been shown to favorably
affect prognosis in non-squamous non-small-cell lung can-
cer.[>7] The fact that targeted therapies can only be used in
certain groups of patients has led to the investigation of the
links between cancer and the immune system. The best-de-
fined immune checkpoints are cytotoxic T-lymphocyte anti-
gen 4 (CTLA-4), programmed death receptor 1 (PD-1), and its
receptor ligands programmed death receptor ligand-1 (PD-
L1) and PD-L2. CTLA-4 and PD-L1 inhibit T-cell activation
through different mechanisms.8! The PD-1 receptor is ex-
pressed on CD-4 and CD-8 T-cells, regulatory T-cells (Treg),
and B-lymphocytes.! Once the PD-1 receptor binds to PD-L1
and PD-L2, the production of inflammatory cytokines is in-
hibited. Increased PD-1 and ligand expression in some tu-
mor types causes tumor cells to escape the immune system,
creating a favorable environment for tumor growth.!1% PD-1
and PD-L1 inhibitors activate the T-cell response in the op-
posite direction, resulting in recognition and shrinkage of
the tumor cell by the immune system.[11]

While immunotherapy studies developed for the PD-1 path-
way continue rapidly, the aim of this study is to investigate
whether PD-L1 level can be used as a prognostic marker in
non-small-cell lung cancer independent of immunotherapy.

All procedures related to this study were prepared in accor-
dance with the 1964 Declaration of Helsinki. The study was
approved by the ethics committee of our hospital (approval
date: March 03, 2019, approval code: 2019/1734).

Between January 1, 2016 and January 01, 2018, 115 patients
who were admitted to our center and diagnosed with non-
small-cell lung cancer were retrospectively reviewed. The
files of all patients were reviewed in detail, and pathological
data were confirmed. Demographic data, pathological diag-
nostic methods, disease-related treatment information, and
past medical history of the patients included in the study
were recorded with reference to the hospital database. 115
patients diagnosed with non-small-cell lung cancer were
analyzed according to surgical status, PD-L1 status, target
mutation status (EGFR, ALK, and ROS-1 positivity), chemo-
therapy and/or immunotherapy status, presence of other or-
gan malignancies, stage status according to TNM 8th edition
staging system, Eastern cooperative oncology group (ECOG)
performance scores and whether they had myocardial in-
farction and cerebrovascular events in the past 6 months.
All patient samples were analyzed to check whether PD-L1
ratio had been previously checked. Patients without PD-L1
ratio in pathological samples were excluded from the study.
Patients operated for lung cancer, patients with positive
EGFR, ALK, and ROS-1 mutations, and patients receiving
immunotherapy were excluded from the study. However,
patients with other organ malignancies, Stage 1, 2, and 3 pa-
tients according to TNM 8th edition staging system, ECOG



3 and 4 patients, and patients with a history of myocardial
infarction and cerebrovascular events in the past 6 months
were excluded from the study because it would affect life ex-
pectancy. When the exclusion criteria were applied, 38 pa-
tients were included in the study. 38 patients’ age, gender,
pathological subtype, TNM (M1a, Mic, and Mic) stage, PD-
L1 ratio, chemotherapy regimens, and radiotherapy status
were analyzed.

PD-L1 Analysis

From commercial PD-L1 antibodies, 22C3 pharmDx (Dako,
Carpinteria, CA), Dako Autostainer Link48 semi-automatic
immunohistochemistry device and Dako PT link device were
used. PD-L1 was evaluated with the immunohistochemical
method under the light microscope with H and E slides. The
PD-L1 (+) tumor cells were proportioned to all tumor cells to
obtain the PD-L1 score (tPD-L1) for the tumor. Cases similar
to PD-L1 antibody 22C3 pharmDx evaluation in lung carci-
nomas; tumor cells were divided into four groups as those
staining less than 1%, those with >1% staining <50%, and
those with 50% or more staining.

Statistical Analysis

Statistical Package for the Social Sciences (Inc., Chicago, IL,
USA) program, version 20.0 was used for statistical analysis.
While evaluating the study data, mean and standard devia-
tion values of central tendency measures were given for nu-
merical variables, and frequency distributions (number and
percentage) were given for categorical variables. Whether
there was a difference between the two groups was checked
with the independent sample t-test for the variables con-
forming to the normal distribution, and the Mann-Whitney
U-test for the variables not conforming to the normal distri-
bution. The survey analysis of the patients was analyzed by
the Kaplan—Meier method.

Of the 38 patients included in the study, 33 (86.8%) were
male and 5 (13.2%) were female. Median age was 63 yeatrs.
When pathological subtypes were examined, 28 (73.7%)
adenocarcinoma, 6 (15.8%) non-small-cell lung cancer un-
defined type, and 4 (10.5%) squamous cell carcinoma were
found. When the patient files were analyzed retrospectively,
it was seen that all patients were grouped as ECOG-1. It was
determined that all patients received chemotherapy and 25
patients received radiotherapy.

According to the literature studies on PD-L1, the range of
values was calculated in two ways. In the first analysis, pa-
tients with a PD-L1 of 0% were considered a negative group
(NG), while all values above 0% were considered a positive
group (PG). When the analysis was examined, the PD-L1
value of 16 (42.1%) patients was found to be 0% and PD-L1
value of 1% and higher in 22 (57.9%) patients. In the analysis
performed, the mean and median survival were not found to
be statistically significant (p=0.128).

In the second analysis, the patients with PD-L1 <50% were
considered the NG, and the group with a PD-L1 value of
50% or more was considered the PG. There were 27 pa-
tients in the NG and 11 patients in the PG. It was deter-
mined that 21 (67.8%) of 27 NG patients and 3 (21.3%) of 11
PG patients died. In total, 24 (73.2%) of 38 patients were
found to have died. While the mean survival in the NG
was 10.81 months, the mean survival in the PG was 28.54
months. Mean survival in the PG was statistically signifi-
cant (Fig. 1, p=0.046).

Lung cancer remains the leading cause of death for both
sexes worldwide.l!! With the discovery of targeted therapies
and immune checkpoints, immunotherapy studies have
accelerated. Treatment models including pembrolizumab
monotherapy, pembrolizumab and chemotherapy combi-

Figure 1. Prognostic effect of PD-L1 expression on survival of
Stage 4 NSCLC.



nation therapy, and a combination of atezolizumab, beva-
cizumab, and chemotherapy have been included in the first-
line immunotherapy treatment in the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines) for NSCLC.[1214]
PD-1 ligand limits the adaptive immune response through
T-cells.[’5! In cancer patients, the rate of PD-1 is high on tu-
mor-infiltrating T-lymphocytes, thus providing a strong in-
hibitory signal in the tumor microenvironment by connect-
ing with PD-1 ligands PD-L1 and PD-L2.[16:17]

When studies on PD-1 and its ligand PD-L1 are analyzed, the
results show differences. In our study, PD-L1 progression
was found to be associated with better prognosis in Stage 4
non-small-cell lung cancer patients. Our study differs from
other studies in that target mutations were excluded, only
Stage 4 patients were included and not all patients received
immunotherapy.

In a study on PD-L1, positive expression of PD-L1 was re-
ported to be associated with poor prognosis.!'8 Similarly,
in studies on other tumor types, PD-L1 expression on tu-
mor cells was reported to be correlated with poor clinical
prognosis in many cancers such as kidney cancer, ovarian
cancer, lung cancer, and breast cancer.['922] However, the
effect of PD-L1 on prognosis has become more controversial
with the publication of other studies contradicting the re-
sults of these studies. For example, in an early-stage study
conducted with 289 patients in 2019, although there was a
significant relationship between tumor size increase and
PD-L1, no significant relationship was found between PD-L1
and prognosis. In this study, EGFR, ALK, and ROS mutations
were not excluded from the study.[23! Similarly, when the re-
sults of a study conducted with 225 patients in 2019 were
examined; all of the patients were found to have early stage
disease. The PD-L1 cutoff value was accepted as 50%, and
the results of the study were examined. In this study, EGFR,
ALK, and ROS mutations were not excluded. In the study, no
significant relationship was found between the increase in
PD-L1 value and prognosis, and it was concluded that PD-L1
is not a prognostic factor.24!

Contrary to these studies, in a large and comprehensive
study conducted in recent years, PD-L1 expression and
tumor infiltration did not reveal any significant effect on
overall survival; however, a favorable prognosis was found
for PD-L1 expression in tumor cells in patients with pul-
monary squamous cell carcinomas, higher T descriptors,
or lymph node metastases who received adjuvant therapy.
In this study, tumors were considered PD-L1 positive if

>5% of tumor cells showed at least moderate staining. If
>5% of lymphocytes showed PD-1 staining, the tumor was
considered PD-1 positive. In addition to in this study, bor-
derline prognostic effects were found in some multivariate
subgroup analyses for infiltration of PD1-positive lympho-
cytes.[25]

Our study is a single-center study. Therefore, the patient
population was selected from a limited environment. Since
the patient information was analyzed considering the avail-
able data in the patient files, the smoking histories of the
patients could not be obtained exactly, and therefore the
relationship between PD-L1 and smoking could not be eval-
uated. This is one of the limitations of our study. The biggest
difference of our study from other studies is that we excluded
patients with positive EGFR, ALK, and ROS mutations. Pa-
tients with positive mutations were excluded from the study
because mutations have different effects on surveillance
and may change the prognosis analysis of patients receiving
targeted therapy. When both early and late studies are an-
alyzed, it is noteworthy that this distinction was not made.
In addition to the studies, in which PD-L1 was found to be
an unfavorable prognostic factor, there are also a number
of studies indicating that PD-L1 is prognostically insignifi-
cant. Therefore, it is thought that randomized prospective
studies with larger patient groups in early stage disease and
advanced stage disease are needed.

PD-L1 expression was found to be a positive predictive value
in Stage 4 non-small-cell lung cancer. Patients with a PD-
L1 value of 50% and above have a longer mean survival in
the follow-ups performed under standard chemotherapy,
although they did not receive immunotherapy, and this was
statistically significant. Our study differs from other studies
by excluding EGFR, ALK, and ROS mutations. Randomized,
prospective studies with larger patient groups, excluding
target mutations, independent of immunotherapy and tar-
geted therapies, and randomized, prospective studies with
larger patient groups are needed to reveal the relationship
between PD-L1 and prognosis more clearly.
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