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Background: Although immune checkpoint inhibitors (ICIs) for non-small cell lung cancer (NSCLC)
have been established as one of standard therapy, the prognostic factors of ICIs remain unclear, aside from
the programed cell death-ligand 1 (PD-L1) expression of tumor cells. The aim of this study was to determine
the prognostic factors of ICIs.

Methods: We analyzed the clinicopathological data of 44 cases of advanced NSCLC targeted with ICIs
in our hospital, between February 2016 and February 2018, in order to determine the prognostic factors of
ICIs. We also reviewed the literature regarding ICIs.

Result: We retrospectively analyzed the 44 cases (26 nivolumab and 18 pembrolizumab cases). These
patients were 38 men and 6 women, comprising 13 cases of adenocarcinoma, 29 squamous cell carcinoma
and 2 unclassified types. Seven patients were using first-line therapy and while the others were using second-
line therapy or later. Epidermal growth factor receptor (EGFR) mutation and anaplastic lymphoma kinase
(ALK) mutations were negative in all the cases. The response rate and disease control rate were 20.5% and
51.3%, respectively. The median progression-free survival time and median survival time were 146 days and
257 days, respectively. We observed five severe adverse effects (AEs) (three cases of interstitial pneumonia,
one of liver dysfunction and one of adrenal failure), that were resolved by steroid pulse therapy. In
multivariate analyses, the Eastern Cooperative Oncology Group performance status (ECOG PS), pathological
type, standardized uptake value (SUV) on positron emission tomography (PET), white blood cell (WBC)
count, neutrophil, neutrophil-to-lymphocyte ratio (NLR), lactate dehydrogenase (LDH) and albumin were
independently prognostic factors. There were no significant differences in the prognosis between nivolumab
and pembrolizumab.

Conclusions: ICIs were effective in 44 treated NSCLC cases. Our analysis suggests that while ICIs are

effective in treating patients, candidates must be carefully selected and cautiously observed.
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Introduction

Non-small cell carcinoma (NSCLC) is the leading cause
of death from cancer worldwide (1,2). The development of
immunotherapy has allowed for therapies directed against
programed cell death protein 1 (PD-1) signaling, which
have shown promising effects among patients with advanced
NSCLC and have produced superior survival outcomes
compared with cytotoxic chemotherapies in patients with
metastatic NSCLC (1-6).

PD-1 is expressed on the surface of T cells and regulates
excessive autoimmune responses. Programmed cell death-
ligand 1 (PD-L1), an immune-modulating ligand of
PD-1, is expressed on antigen-presenting cells as well as
tumor cells. Recently, immune checkpoint inhibitors (ICs)
were administered to patients with NSCLC, and marked
effects were obtained even for chemotherapy-resistant
patients (7,8). ICIs block the immune checkpoint molecules
expressed on tumor cells, thereby blocking the inhibitory
signals from the ligand and thus prolonging the activation
of T cells. T cells are thus induced to attack tumor cells.
The PD-L1 expression of tumor cells is an important factor
in the immune response against tumor cells.

Although ICIs for NSCLC have been established as a
standard therapy, the prognostic factors of ICIs are still
unclear aside from the PD-L1 expression of tumor cells.
The aim of this study was to identify prognostic factors of
ICIs by analyzing the clinicopathological data of 44 cases of
advanced or postoperative recurrent NSCLC targeted with
IClIs in our hospital.

Methods
Patients

We retrospectively reviewed the clinicopathological data of
44 cases of advanced or postoperative recurrent NSCLC
targeted with ICIs in our hospital, between February
2016 and February 2018, in order to determine the
prognostic factors and reviewed the literature regarding
ICIs. Nivolumab and pembrolizumab were administered
at the standard dose of 3 mg/kg every 2 weeks and
200 mg/body every 3 weeks, respectively. The PD-L1
expression was assessed in formalin-fixed tumor samples
using immunohistochemistry antibody 22C3 (Dako, USA)
(9,10) in advance of the administration of pembrolizumab.
The administration criteria of pembrolizumab were a
PD-L1 expression of the tumor cells >50% in the first-
line therapy and >1% in the second-line therapy or later.
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Electronic medical records and pharmacy databases were
collected to obtain patient-specific information. This
information included the following at the time of initiating
ICIs, data concerning the patient demographics, Eastern
Cooperative Oncology Group Performance Status (ECOG
PS), smoking history, pathology, advanced or postoperative
recurrent NSCLC, bevacizumab administration, molecular
profiling for epidermal growth factor receptor (EGFR),
anaplastic lymphoma kinase (ALK) and c-ros oncogene 1
(ROS-1), PD-L1 status, metastatic sites, treatment history,
blood data [including the neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR)], frequency
of nivolumab administration and response status as well
as the adverse effects (AEs) and date of progression as
determined by a review of the clinician’s progress notes
and radiology reports, and data on death or last follow-
up. Tumors were classified according to the current World
Health Organization (WHO)/International Association for
the Study of Lung Cancer (IASLC) criteria (11). The overall
response rate (ORR) was assessed utilizing the Response
Evaluation Criteria in Solid Tumors, version 1.1 (RECIST
v1.1) (12). Toxicities and their severity were assessed using
the National Cancer Institute Common Terminology
Ciriteria for Adverse Events (CTCAE) version 4.

The present study was approved by the Ethics Committee
of University of Occupational and Environmental Health,

Japan.

Statistical analyses

The survival rates were calculated by the Kaplan-Meier
method and the significance of the differences between the
prognosis and clinicopathological factors was evaluated by
Cox proportional hazard model using the Stata software
program version 14.1 (Stata, College Station, USA) by
a specialized statistician. All tests were two-sided, and
statistical significance was defined as P<0.05.

Results

The patients’ characteristics are presented in Table 1. The
cohort comprised of 38 men (86.4%) and 6 women (13.6%)
with a median age at presentation of 71 years (range, 42-91
years). The pathological types included 29 (65.9%) squamous
cell carcinoma, 13 (29.5%) adenocarcinoma and 2 (4.5%)
unclassified NSCLC among the patients. Nivolumab was
administered in 26 cases and pembrolizumab in 18 cases.
Seven patients were using the first line therapy and the others
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Table 1 Characteristics of the immune check inhibitor cases (n=44)

Characteristics Classifications No. (%)
Sex Male 38 (86.4)
Female 6 (13.6)

Age [42-91 <60 6 (13.6)
(median: 71)] 60-69 13 (29.5)
70-79 19 (43.2)

>80 6 (13.6)
Pathology Squamous cell carcinoma 29 (65.9)
Adenocarcinoma 13 (29.5)

Unclassified 2 (4.5)

Line* 1st 7 (15.9)
2nd 18 (40.9)
3rd 10 (22.7)

4th 5(11.4)

5th 4(9.1)

6th 1(2.3)

7th 1(2.3)
Frequency of <5 29 (65.9)
>10 6 (13.6)
PS grade (ECOG) 0 12 (27.3)
1 20 (45.5)

2 6 (13.6)

3 5(11.4)

4 1(2.3)

Smoking history Smoker 8(18.2)
Non-smoker 36 (81.8)

Metastatic sites* Brain 9 (20.5)
Lung 20 (45.5)

Liver 4(9.1)

Bone 9 (20.5)
Adrenal grand 12 (27.3)

Pleural dissemination 2 (4.5)
Lymph nodes 16 (36.4)

*, overlapped cases were included. PS, performance status;

ECOG, Eastern Cooperative Oncology Group.
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Figure 1 Survival curve of the immune check inhibitor cases. (A) It
shows overall survival curve of non-small cell lung cancer patients
receiving ICIs; (B) it shows progression free survival curve of patients
receiving ICIs. Hash marks represent censored patients. MST, median

survival time; IClISs, patients receiving immune check point inhibitors.

were using second line therapy or later. EGFR, ALK and
ROS-1 mutations were negative in all non-squamous cell
carcinoma cases. The median follow-up period was 145 days.

The response rate and disease control rate were 20.5%
and 51.3%, respectively. The median progressive-free
survival time and median survival time were 146 and
257 days, respectively (Figure I). We observed five severe
AEs (three cases of interstitial pneumonia, one of liver
dysfunction and one of adrenal failure) that were resolved
by steroid pulse therapy (Tuble 2).

In univariate analyses, the ECOG PS (PS 0.1 vs. 2.4),
pathological type (adenocarcinoma vs. squamous cell
carcinoma), standardized uptake value (SUV) of positron
emission tomography (PET), white blood cell (WBC)
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Table 2 Outcomes of the immune check inhibitor cases (n=44)

Outcomes No. (%)
Response*
CR 0(0.0)
PR 9 (20.5)
SD 11 (25.0)
PD 19 (43.2)
NE 5(11.4)
Adverse event™*
Liver dysfunction
Grade 4 1(2.3)
Grade 1 1(2.3)
Interstitial lung disease
Grade 4
Grade 3 2 (4.5)
Grade 2 1(2.3)
Pyrexia
Grade 1 1(2.3)
Hypothyroidism
Grade 2 2 (4.5
Grade 1 24.5)
Adrenal failure
Grade 3 1(2.3)
Hematuria
Grade 1 1(2.3)
Thrombopenia
Grade 1 1(2.3)

*, objective response rate: 20.5%, disease control rate: 45.5%;
** overlapped cases were included. CR, complete response;
PR, partial response; SD, stable disease; PD, progressive
disease; NE, not evaluable.

count, neutrophil count, lactate dehydrogenase (LDH)
level and albumin level were independently prognostic
factors (Tuble 3).

In multivariate analyses, the ECOG PS, pathological
type, SUV of PET, WBC count, neutrophil count, NLR,
LDH level and albumin level were independently prognostic
factors. There was no significant difference between patients
with nivolumab and pembrolizumab (7ible 4).
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Discussion

Anti-PD-1 antibodies block the interaction of PD-1 on
T-cells and its ligand PD-L1 on tumor cells. Three large
phase III trials showed the superiority of the two anti-PD-1
antibodies nivolumab and pembrolizumab with regards
to the ORR, overall survival (OS) and, variably, also the
progression free survival (PFS) compared with docetaxel
as the standard second-line chemotherapy (6-8). However,
this treatment is expensive and the identification of the
relatively small subset of <20% of patients likely to enjoy
with long-term benefit from these agents is currently not
possible, as reliable predictive and prognostic markers
for the response and survival are lacking. Furthermore,
pembrolizumab showed a longer PFS and OS and fewer
AEs than platinum-based combination chemotherapy in
patients with previously untreated advanced NSCLC with
at least 50% PD-L1 expression (4). We can therefore apply
pembrolizumab to cases advanced NSCLC with at least
50% PD-L1 expression as a first-line therapy. In the present
study, we reviewed the clinicopathological data of 44 cases
of advanced or postoperative recurrent NSCLC targeted
with ICIs.

NSCLC patients with driver gene mutations like EGFR,
ALK and ROS-1 reportedly tend to be resistant to ICIs
(3,4,6-8), so we did not administer ICIs for patients with
driver gene mutations. This limited our study with regard
to the low number of cases and the inherent selection
bias. The response rate and disease control rate were
20.5% and 51.3%, respectively. The median progressive-
free survival time and median survival time were 146 and
257 days, respectively. The effects of ICIs were relatively
fair. We observed five severe AEs (three cases of interstitial
pneumonia, one of liver dysfunction and one of adrenal
failure), that were resolved by steroid pulse therapy.
The rate of AEs and severity were also acceptable. In
multivariate analyses, the ECOG PS, pathological type,
SUV of PET, WBC count, neutrophil count, NLR, LDH
levels and albumin levels were independently prognostic
factors. There were no significant differences between the
patients with nivolumab and pembrolizumab.

The general condition, including the nutrition status,
might be ensuring the efficacy of ICIs because the immune
reaction is strongly affected by the host status. Kato er al.
reported that the albumin level after the first cycle
of nivolumab was associated with the response to the
treatment (13). Our data also showed that the ECOG PS

and albumin level before treatment were independent
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Table 3 Univariate analysis of overall survival (n=44)

1121

Clinical pathological factor HR 95% Cl P value
Agent (Pembro vs. Nivo) 0.30 0.09-1.01 0.052
Pathological type (Ad vs. Sq) 5.60 1.03-5.83 0.043
PS (0.1vs. 2) 4.29 1.80-10.25 0.001
PET (SUV) (SD) 1.98 1.61-3.37 0.012
WBC (SD) 2.38 1.39-4.00 0.002
Neutro (SD) 2.49 1.44-4.30 0.001
NLR (SD) 2.07 1.24-3.45 0.050
LDH (SD) 2.22 1.41-3.47 10
Alb (SD) 0.41 0.25-0.65 0.0

Pembro, pembrolizumab; Nivo, nivolumab; Ad, adenocarcinoma; Sq, squamous cell carcinoma; PS, performance status; PET, positron
emission tomography; SUV, standardized uptake value; SD, standard deviation; WBC, white blood cell; Neutro, neutrophil; NLR,
neutrophil-to-lymphocyte ratio; LDH, lactate dehydrogenase; alb, albumin.

Table 4 Multivariable analysis of overall survival (n=44)

Clinical pathological factor HR 95% ClI P value
Agent 0.42 0.12-1.48 0.178
Pathological type 5.60 1.86-16.89 0.020
PS 4.44 1.43-13.77 0.010
PET (SUV) 1.89 1.06-3.37 0.030
WBC 3.03 1.54-5.95 0.001
Neutro 3.20 1.63-6.30 0.001
NLR 3.02 1.49-6.13 0.002
LDH 1.90 1.05-3.45 0.035
Alb 0.58 0.36-0.94 0.028

Adjusted by agent, pathological type, PS, performance status; PET, positron emission tomography; SUV, standardized uptake value; WBC,
white blood cell; Neutro, neutrophil; NLR, neutrophil-to-lymphocyte ratio; LDH, lactate dehydrogenase; alb, albumin; PS, performance status.

prognostic factors in multivariate analyses. Early
intervention using ICIs might be essential for activating the
immune responses completely before cachexia occurs.

The SUV of PET and LDH level before treatment were
also independent prognostic factors in this study. Machtay
et al. reported that the SUV of PET was associated with
a poor prognosis in stage III NSCLC (14). Wulaningsih
et al. revealed that a high serum LDH level before treatment
was strongly associated with the overall and cancer-specific
death in 5,799 cancer patients (15). Aggressive cancers, such
as those with a high SUV of PET and high LDH level,
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might not be sensitive to ICIs.

A significant difference was noted in the pathological
types among our patients. Though our data showed that
squamous cell carcinoma was a poor prognostic factor, the
mechanism underlying this association remains unclear. The
phase III trial data of pembrolizumab showed no significant
difference among pathological types (4,6). Nivolumab was
separately analyzed in squamous cell carcinoma and non-
squamous cell carcinoma patients (7,8).

To evaluate the effect of surgery on the outcome,
we compared advanced NSCLC without surgery with

F Thorac Dis 2019;11(4):1117-1123



1122 Ichiki et ai. Prognostic factors of immune check point inhibitor for lung cancer

postoperative recurrence, but noted no significant
differences between them. Lymph-node dissection (LNND)
is performed to remove metastasis of the lymph nodes, but
can also eliminate tumor-specific cytotoxic T lymphocyte
(CTL) and antigen-presenting cells, as tumor-specific CTL
is believed to accumulate in the regional lymph nodes in
order to kill tumor cells (16,17). In this study, we were
unable to determine the benefits and drawbacks of LND for
ICI-treated NSCLC as there were no significant differences
between LND-treated cases and others (data not shown).
An additional analysis in a larger cohort is required to draw
a firm conclusion on this point.

Bagley er al. reported that the pretreatment NLR
before treatment is independently associated with the PFS
and OS in patients with advanced NSCLC treated with
nivolumab (18). Diem et #/. reported that high pre-
treatment NLR and PLR values before treatment are
simple prognostic markers strongly correlating with
a poor survival in NSCLC patients treated with the
anti-PD1 antibody nivolumab. The NLR and PLR
are cheap and readily available biomarkers providing
additional prognostic information to identify patients
likely to benefit from treatment with nivolumab (19).
Our data also showed that not only the NLR but also
elevated WBC and neutrophil counts were significant
prognostic factors. Whether the NLR is predictive or
prognostic is unclear at present, and further studies are
warranted to determine the utility of the NLR in the
context of other biomarkers of PD-1 therapy. However, the
PLR was not an independent prognostic factor in our study.

It was reported that bevacizumab depletes circulating
regulatory T cells, expands B and T cell compartments,
favors the differentiation of dendritic cells and facilitates
tumor infiltration by lymphocytes (20). While we also
analyzed the relationship of bevacizumab administration
and the prognosis, no significant relationship was noted (data
not shown).

In this study, there was no significant difference in
the prognosis between nivolumab and pembrolizumab.
Pembrolizumab was able to be applied to chemotherapy-
naive patients with PD-L1-high-expressing NSCLC. Reck
et al. reported that pembrolizumab had significantly longer
PFS and OS in patients with PD-L1-high-expressing
NSCLC as the first-line therapy (21). Seven PD-L1
high expressed-NSCLC patients using pembrolizumab
as the first-line therapy did not show a significant better
prognosis than patients using ICIs as the second-line
therapy or later. Lisberg et 4l. reported that AEs predicted
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for improved clinical outcomes in 97 NSCLC patients with
pembrolizumab (22). However, AEs were not a predictive
factor of the favor clinical responses in our data. One
limitation associated with our study might be the limited
number of cases.

In conclusion, ICIs were effective in 44 treated NSCLC
cases. These findings suggest that while ICIs are effective in
treating patients, candidates must be carefully selected and
cautiously observed.
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