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Abstract

Objectives: We investigated the effects of demographic characteristics and clinicopathologic factors on survival in
patients with metastatic non-small cell lung cancer (MNSCLC).

Methods: We enrolled 320 patients treated for mMNSCLC between January 2012 and December 2023. Progression free
survival (PFS) and overall survival (OS) were evaluated. Univariate and multivariate analysis were performed for all pa-
rameters for prognostic evaluation.

Results: Among 320 patients; median age was 63 years. Either presence of bone metastasis (p=0.005), brain metastasis
(p=0.024), liver metastasis (p=0.08) and the number of metastasis is 3 or more (p=0.02) were associated with better PFS in
univariate analysis. ECOG performance status 0-1 (p=0.001), de novo metastatic disease (p=0.05), bone metastasis (p=0.001),
brain metastasis (p=0.016), liver metastasis (p=0.00), also the number of metastasis 3 or more (p=0.001) and use of immu-
notherapy (p=0.00) were related with longer OS. In multivariate analysis, either presence of brain metastasis (HR:1.50, 95%
CI:1.13-1.99, p=0.004), liver metastasis (HR: 1.53, 95% Cl: 1.06-2.21, p=0.02), number of metastatic site (HR:0.72, 95% Cl: 0.54-
0.97, p=0.03) and use of immunotherapy (HR:0.37, 95 % Cl: 0.26-0.52, p=0.00) remained significant predictors of OS.
Conclusion: Our results showed that liver and brain metastasis, number of metastatic site and use of immunotherapy
were assosiated with survival and these can be used as stratification factors when designing randomized clinical trials.
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ung cancer is the most common cause of cancer deaths
worldwide with an estimated 1.6 million deaths each

men and women reflect the epidemiological changes in
the incidence of lung cancer.” Non-small cell lung cancer

year. It is the most common type of cancer and one of the
most common causes of cancer deaths in our country as in
the whole world. The most important etiological factor in
the formation of lung cancer is tobacco and tobacco prod-
ucts with a rate of 90%. It is more common in men than
in women and the differences in smoking habits between

(NSCLQ), including the histological subtypes adenocarci-
noma, squamous cell carcinoma and large cell carcinoma,
represents approximately 85% of all new cases of lung can-
cer. Adenocarcinoma is the most common subtype of lung
cancer in the United States and is also the most common
histology in never-smokers.2>4 Precisely defining the histo-
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logical subtype of lung cancer has become more important
in the last few years due to the increasing number of thera-
peutic agents directed at specific subtypes.

Metastatic NSCLC (mNSCLC) treatment options include
cytotoxic chemotherapy, targeted therapy and immuno-
therapy. The availability of targeted therapy and immu-
notherapy has changed the treatment paradigm and im-
proved survival rates. New treatment options have led to
an additional 11% reduction in mortality between 2018
and 2023. Platinum-based chemotherapy is the first-line
treatment option in cancer patients without targetable
driver mutations and without access to immunotherapy.
In patients with disease progression under first-line treat-
ment, second-line treatment options are limited and the
expected overall survival is below 12 months despite treat-
ment.®! In addition to treatment options, there are many
factors affecting survival, including the site of metastasis,
performance status of the patient, tumour histology and
the treatment used. In this study, we aimed to evaluate the
15tand 2™ line treatment responses, the effect of immuno-
therapy on survival and clinicopathological features affect-
ing survival in patients with NSCLC.

Methods

Patients who were seen in the medical oncology outpatient
clinic of our hospital between 2012 and 2023 and were di-
agnosed with non-small cell lung cancer (adenocancer or
squamous cell cancer) and developed metastases at di-
agnosis or during follow-up were examined. 320 patients
had no targetable driver mutation or translocation, who
received at least one series of cytotoxic chemotherapy
and were followed up for at least 3 months from diagnosis
were retrospectively examined. The study was approved
by our hospital's local ethics committee, approval num-
ber (22.04.2024.494). Demographic and clinical character-
istics of the patients were accessed from patient files and
electronic database. Age, gender, smoking history, Eastern
cooperative oncology group (ECOG) performance status,
comorbidities, medications used and tumor histology char-
acteristics were recorded. In this study, clinicopathological
features and treatment options affecting overall survival
(OS) and progression-free survival (PFS) were examined.

Statistical Analysis

The data analysis was performed using SPSS 26.0 statistical
software, with continuous data summarized as median and
interquartile range. Categorical variables were analyzed
using a Chi-square or Fisher's exact test. Survival curves
were generated using the Kaplan-Meier method for each
subgroup, with 95% confidence intervals (Cls). The log-rank
test was used to compare the differences in survival be-

tween the groups. Prognostic factors were examined using
univariate analysis, with subsequent examination of factors
with a p-value of less than 0.5 in the multivariate analysis.
Hazard ratios (HRs) for these comparisons were calculated
using a Cox proportional hazards model. Statistical signifi-
cance was established at p<0.05.

Results

The Study Population's Demographic and Clinical
Characteristics

The study population consisted of 320 patients with a medi-
an age of 63 years (interquartile range: 57-69). The majority of
patients were male (89.4%). The male/female ratio was 8.43.
ECOG performance status showed that 90.6% of patients
had a score of 0-1. Histopathological analysis revealed that
the majority of patients had adenocarcinoma (58.1%) and
the remainder had squamous cell carcinoma (41.9%). 73.5%
of female and 56.3% of male patients had adenocarcinoma.
91.9% of patients have cigarette exposure. At diagnosis, the
majority of patients (80.3%) presented with de novo metasta-
sis and visceral metastasis being the most common (87.2%),
followed by bone (44.7%), brain (27.5%) and liver (13.4%)
metastases. A significant proportion of patients (34.7%) had
metastasis in 3 or more organs. 91.9% of patients were ex-
posed to smoking. 22.2% of patients used immunotherapy at
any stage of treatment and 59.2% of patients used immuno-
therapy as first or second line treatment (Table 1).

Survival Analysis

The median PFS was 3.63 months (95% Cl: 3.15-7.78). In ad-
dition, the median OS time was 12.9 months (95% Cl: 7.12-
21.8).

ECOG performance status 0-1 (p=0.09), Either presence
of bone metastasis (p=0.005), brain metastasis (p=0.024),
liver metastasis (p=0.08) and the number of metastasis is
3 or more (p=0.02) were associated with better PFS in uni-
variate analysis. Multivariate analysis indicated that brain
metastasis was a significant predictor of PFS (HR: 1.40, 95%
Cl: 1.07-1.83, p=0.01). Age, presence or absence of visceral
metastasis at diagnosis were not significantly associated
with PFS (Table 2).

Univariate analysis revealed that, ECOG performance status
0-1 (p=0.001), de novo metastasis (p = 0.05), either bone
metastasis (p=0.001), brain metastasis (p=0.016) (figure
1a), liver metastasis (p<0.001) (figure 1b), the number of
metastasis is 3 or more (p=0.001) (figure 1¢) and use of im-
munotherapy (p=0<0.001) (figure 1d) were significantly
related with longer OS. In multivariate analysis, presence
of brain metastasis (HR:1.50, 95% Cl:1.13-1.99, p=0.004),
presence of liver metastasis (HR: 1.53, 95% Cl: 1.06-2.21,



Table 1. Demographic and clinical characteristics of the study patients
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n % n %
Age, (year) median (IQR) 63 (57-69) De novo metastasis at diagnosis 257 80.3
Gender Visceral metastasis 279 87.2
Female 34 106 Bone metastasis 143 447
Male 286 894 Brain metastasis 88 27.5
EdOE el SEele Liver metastasis 43 134
01 290 206 Metastatic organ site
2 and above 30 94 g 25 o
Charlson comorbidity index
1-4 29 91 3 and above 11 34.7
5-8 172 538 Immunotherapy 71 22.2
8 and above 119 37.2 Smoking status
Histopathology Ex- smoker 150 46.9
Adenocarcinoma 186 58.1 Smoker 144 45
Squamous cell carcinoma 134 41.9 None 26 8.1

IQR: Interquartile range; ECOG: Eastern cooperative oncology group.

Table 2. Univariable and multivariable factors associated with PFS

Univariate Multivariate
Median PFS P HR p
(95% CI) (95%Cl)
Age
<65 years 4.6 (4.0-5.1) 0.55
>65 years 4.8 (3.7-5.9)
Gender
Female 3.3(2.2-4.3) 043 Ref 0.18
Male 4.8 (4.3-5.3) 0.75 (0.50-1.13)
ECOG-PS
2 and above 3.6 (2.6-4.7) 0.09 Ref 0.39
0-1 5.2 (4.6-5.9) 0.83 (0.55-1.25)
De novo metastasis (+) 4.6 (4.0-5.1) 0.51
Metastasis at follow-up 5.7 (4.7-6.7)
Visceral metastasis (-) 3.9 (2.5-5.3) 0.21 Ref 0.25
Visceral metastasis (+) 4.8 (4.1-5.5) 0.79 (0.52-1.18)
Bone metastasis (-) 5.2 (4.4-6.0) 0.005 Ref 0.09
Bone metastasis (+) 3.8(3.3-4.4) 1.26 (0.96-1.65)
Brain metastasis (-) 5.0 (4.2-5.7) 0.024 Ref 0.01
Brain metastasis (+) 4.2 (3.3-5.1) 1.40 (1.07-1.83)
Liver metastasis (-) 4.8 (4.3-5.4) 0.08 Ref 0.4
Liver metastasis (+) 3.5(2.6-4.4) 1.17 (0.80-1.70)
Metastases number, >3 3.7 (3.0-4.3) 0.02 Ref 0.37
Metastases number, <3 5.1(4.4-5.8) 0.87 (0.64-1.17)
Immunotherapy
No 4.4 (3.9-4.9) 0.41 Ref 0.75
Yes 5.3(4.4-6.2) 0.95 (0.72-1.26)
Histoloji
ScC 4.3 (3.4-5.2) 0.38 Ref 0.31
Adenocancer 4.7 (4.1-5.3) 0.88 (0.70-1.12)

PFS: Progression-free survival; HR: Hazard ratio; Cl: Confidence interval; ECOG-PS: Eastern cooperative
oncology group performance status; SCC: squamous cell cancer.
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Figure 1. (a) Association of LV metastasis and survival. (b) Association of metastatic organ number and survival. (c) Association of brain metas-
tasis and survival. (d) Association of use of immunotherapy and survival.

0OS: Overall survival.

p=0.02), number of metastasis (HR:0.72, 95% Cl: 0.54-0.97,
p=0.03) and use of immunotherapy (HR:0.37, 95 % Cl: 0.26-
0.52, p=0.00) remained significant predictors of OS (Table
3).No difference was found in patients under 65 years of
age compared to patients over 65 years of age when im-
munotherapy was used (p=0.53). In patients receiving im-
munotherapy, PDL-1 positivity and smoking history were
not associated with overall survival (Table 4).

Discussion

When we investigated demographic characteristics and
factors affecting survival in patients with mNSCLC, we
found that brain metastasis, liver metastasis, number of
metastatic organs (3 or more) at diagnosis and use of im-
munotherapy were associated with better OS in both uni-
variate and multivariate analysis. In a multivariate analysis,
brain metastasis was the only factor associated with better
PFS. Histologic subtype, performance status, age, gender
and bone metastasis were not associated with PFS and OS
in multivariate analysis.

The landscape of lung cancer treatment has changed dra-
matically in the past decade. As more therapies both cyto-
toxic and biologic are approved, patients are living longer.
Despite new treatment options, survival is poor in cases of
with a high number of metastatic sites, liver and brain me-
tastases. The brain is a common metastatic site for NSCLC,
with 40-50% of patients developing brain metastases dur-
ing the course of their disease.’*” Patients with NSCLC and
brain metastases have a poor prognosis, with a median
overall survival (OS) of 4 to 9 months with chemotherapy.
B In our study, survival of patients without brain metasta-
ses was better than those with brain metastases. Median
overall survival of patients with brain metastases was 10.8
months. Previous studies suggested that median survival
increases to 10.9-16.4 months with surgery in a single brain
metastasis.””’ Stereotactic radiosurgery is also an option in
patients with brain metastases. Patients' age, performance
status, neurological status, number, localization and diam-
eter of tumors, and extent of primary disease were shown
to be factors that influence the choice of the optimal treat-
ment modality.”? Due to the relatively small number of pa-
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Table 3. Univariable and multivariable factors associated with OS

Univariate Multivariate
Median OS P HR P
(95% CI) (95%Cl)
Age
<65 years 13.3(11.2-15.4) 0.62
=65 years 12.8(10.5-15.07)
Gender
Male 13.0(11.5-14.5) 0.21 Ref 0.61
Female 13.4(9-17.8) 1.11(0.72-1.72)
ECOG-PS
2 and above 7.6 (5.2-10) 0.001 Ref 0.18
0-1 13.5(12.1-15.0) 0.75(0.50-1.14)
De novo metastasis (+) 12.3(11.2-13.6) 0.05 Ref 0.20
Metastasis at follow-up 19.3(15.2-23.4) 0.80(0.57-1.12)
Visceral metastasis (-) 13.5(12.1-15) 0.2 Ref 0.14
Visceral metastasis (+) 11.1(6-16.3) 0.72 (0.47-1.11)
Bone metastasis (-) 14.8 (12.6-16.9) 0.001 Ref 0.07
Bone metastasis (+) 10.4 (7.8-13) 1.27 (0.97-1.67)
Brain metastasis (-) 143 (12.4-16.1) 0.016 Ref 0.004
Brain metastasis (+) 10.8 (9-12.8) 1.50 (1.13-1.99)
Liver metastasis (-) 14.2 (12.4-16.0) <0.001 Ref 0.02
Liver metastasis (+) 10(7.8-12.3) 1.53 (1.06-2.21)
Metastases number, >3 9.1(7.5-10.8) <0.001 Ref 0.03
Metastases number, <3 15.4(12.9-17.9) 0.72 (0.54-0.97)
Immunotherapy
No 10.9 (9.4-12.3) <0.001 Ref 0.00
Yes 27.6 (20.6-34.7) 0.37 (0.26-0.52)

OS: Overall survival; HR: Hazard ratio; Cl: Confidence interval; ECOG-PS: Eastern cooperative oncology

group performance status;

tients in our study, we did not perform subgroup analysis
as whole brain radiotherapy, patients who underwent sur-
gery and received adjuvant radiotherapy or patients who
underwent sterotactic radiosurgery. This is one of the limi-
tations of our study. Despite all these treatment options,
median overall survival remains low. Brain metastases in
NSCLC remain a significant burden on patients and society
due to poor outcomes and high treatment costs, under-
scoring the need to develop more effective therapies.

Despite its relatively low incidence, liver metastases (LM)
are one of the prognostic factors affecting survival in NSCLC
patients. In our study, the median OS of patients with liver
metastases was 10 months. Unlike bone or brain metasta-
sis, limited data exist to look at LM of NSCLC. Marina C et
al.l'% found that first-line chemotherapy in patients with
non-squamous NSCLC with liver metastases alone had an
objective response rate of 14.3%, which was lower than in
patients without liver metastases. In a paper by Maeda and
his colleague, in 261 patient with mNSCLC who had been

Table 4. Subgroup analysis of immunotherapy patients

Immunotherapy Median OS P
Smoker 18.4 (16.4-20.4) 0.33
Never smoked 16.5(1.3-31.8)

=65 years 17.4 (16.4-18.5) 0.53
<65 years 19.4 (16.4-22.3)

PDL1+ 18.43 (15.2-20.1) 0.88
PDL1- 17 (13-21.1)

Adenocancer 21.1(14.6-27.7) 0.47
SCC 17.5(14.8-20.1)

PDL: Programmed death ligand 1; SCC: squamous cell cancer.

enrolled in clinical trials conducted by the Okayama Lung
Cancer Study Group between 1978 and 1992, the pres-
ence of liver metastases was associated with poor survival.
" ' When we reviewed the literature, there are conflicting
data regarding the survival outcomes of immunotherapy
in patients with LM. In a study examining the survival con-
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tribution of immunotherapy in patients with LM, it was
shown that the use of immunotherapy did not contribute
to survival.'? A recent meta-analysis showed no difference
in outcomes due to liver metastasis in patients receiving
both immunotherapy and conventional chemotherapy.'3!
In another meta-analysis including five clinical trials, immu-
notherapy significantly improved OS in patients with LM.!'4
In our study, the relationship between the presence of LM
and survival in patients receiving immunotherapy was not
analyzed due to the small number of patients.

Several reports have noted that the outcome varies be-
tween different metastatic sites. Yang et al.'™ pointed out
that NSCLC patients with multiorgan metastases had a
significantly more unfavorable prognosis than those with
single organ metastases. All evidence strongly supports
metastatic heterogeneity in NSCLC. Results from many
studies other than lung cancer have also shown that sur-
vival decreases as the number of metastatic sites increases.
In our study, consistent with the literature, a metastatic or-
gan count of 3 or more was associated with worse survival.

The treatment of lung cancer has changed with the incor-
poration of immunotherapy options into the current treat-
ment algorithm. Although immunotherapy in NSCLC is
currently included in the standard first-line treatment, his-
torically the first approval was in the second line after mul-
tiple randomized trials showed that immune checkpoint
inhibitors were superior to docetaxel in the second line.['¢17]
Immunotherapy options with proven efficacy both in the
first line treatment and in the second line and subsequent
lines are now available to our patients in our country. Most
of the patients evaluated in our study were treated with
nivolumab in 2™ line. Both PFS and OS were significantly
longer in patients using immunotherapy, regardless of the
treatment line in our analysis. 2™ line immunotherapy op-
tions include nivolumab, pembrolizumab and atezolizum-
ab. In 2"-line treatment, the use of nivolumab and atezoli-
zumab covers all patients regardless of programmed cell
death ligand (PD-L1) expression, while pembrolizumab is
approved for use in patients with PD-L1 >1% based on the
design of their respective clinical trials.'®'* Consistent with
the literature results, our study patients showed a survival
benefit independent of PDL1 level.

Multivarite analysis showed that, poor performance sta-
tus, bone metastasis and female gender were not signifi-
cant related to OS. In contrast to our study, performance
status was found to be an independent prognostic factor
in many studies.?*21 This result may be explained by the
low number of patients with poor performance status who
could receive chemotherapy. Although there are studies
in the literature showing that female gender has a better

prognosis than male gender,1?>%! this relationship has not
been clearly confirmed. It is still unclear why female gen-
der has a longer survival than male gender in some tumors
Considering the relationship between bone metastasis and
survival, a study conducted with 29720 patients in the lit-
erature showed that the presence of bone metastasis was
associated with worse survival.?? In our study, a significant
association between bone metastasis and survival was ob-
served in univariate analysis, but this association could not
be confirmed in multivariate analysis (p=0.07). However,
there was a worse trend in terms of survival in patients with
bone metastases. This unverifiable association may be ex-
plained by the small number of patients.

In clinical studies examining the factors affecting im-
munotherapy response, it was found that patients with
cigarette exposure were more likely to respond to immu-
notherapy than patients without exposure.” It has been
hypothesized that this may be related to the higher muta-
tion burden resulting from smoking.?® Gender and patient
age (<65 or =65) were not significantly associated with im-
munotherapy response.?”! In the subgroup analysis of our
patients who received immunotherapy, no significant cor-
relation was observed between age, gender and smoking
and survival. This can be explained by the small number of
patients who received immunotherapy in our study and
the duration of smoking exposure is not clearly known due
to the retrospective study.

Some limitations of this single-center study include the
fact that it reflected the sociodemographic characteristics
of the patients in a specific region, the retrospective nature
of the study and the small number of patients.The fact that
radiotherapy information was not included is another limi-
tation of our study.

In conclusion, when we examined the factors affecting
survival in NSCLC; the absence of liver and brain metas-
tasis, the number of metastatic organs and the use of im-
munotherapy were associated with better survival. These
data suggest that these can be used as stratification factors
when designing randomized clinical trials.
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