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ABSTRACT

Aim: Non-small cell lung cancer (NSCLC) is one of the 3 most
common and deadly cancers. The aim of the current study is to
investigate whether Prognostic Nutritional Index /PNI), Systemic
Immune-Inflammation Index (SIRI), Lung Immune Prognostic In-
dex (LIPI) has a prognostic significance in patients with metastatic
NSLCL.

Methods: Patients diagnosed with pathologically confirmed
metastatic NSCLC in 5 different hospitals in Turkey between 2016-
2022 were included in our study and analyzed retrospectively.
overall survival (OS) and progression-free survival (PFS) were re-
corded.

Results: The median PFS was 5.50 months, while the median OS
was 16.03 months. Median OS was 14.86 months for the PNI-Low
group and 17.2 months for the PNI-High group (p: <0.121). The
median OS of the PNI-Low group was shorter than the PNI-High
group, but there was no statistically significant difference between
the groups. Median OS was 19.86 months for the SIRI-Low group
and 14.23 months for the SIRI-High group (p: <0.112). Median OS
was 17.76, 15.13, 13.73 months for the LIPI-Low, LIPl-intermediate
group and LIPI-high group, there was no statistically significant dif-
ference between the groups (p: <0.391).

Conclusion: In conclusion, PNI and SIRI may be significant in a pro-
spective study in a specific patient group to be performed with a
larger number of patients to predict the prognosis of patients with
metastatic NSCLC.

Key Words: Prognostic Nutritional Index, Systemic Immune-

Inflammation Index, Lung Immune Prognostic Index, Non
Small Cell Lung Cancer

OZET

Amag: KiicUk hticreli disi akciger kanseri (KHDAK) en sik goriilen ve en
¢ok 6lime sebep olan 3 kanserden birisidir. Mevcut calismanin amaci,
metastatik KHDAK'li hastalarda Prognostik Beslenme indeksi (PBI), sis-
temik inflamatuvar Yanit indeksi (SiYi), Akciger immiin Prognostik in-
deksi (AIPI)nin prognostik bir Sneminin olup olmadigini arastirmaktir.

Yontem: Calismamiza 2016-2022 yillari arasinda Turkiye'de 5 farkli
hastanede patolojik dogrulanmis metastatik KHDAK tanisi almis has-
talar dahil edilmis ve retrospektif olarak incelenmistir. Bazi hemogram
parametreleri ve Idh, albumin gibi biokimyasal parametreler, ayrica
genel sagkalim (GSK) ve progresyonsuz sagkalim (PSK) kaydedilmistir.

Bulgular: Calismamiza 297 hasta dahil edilmistir. Median PSK 5,5 ay
iken median GSK 16,03 ay idi. Median GSK PBi-diistik grup icin 14,86
ay, PBi-yiiksek grup icin ise 17,2 ay ay idi (p: <0.121). PBi-diisiik gru-
bunun medyan GSK's|, PBi-yiiksek gruptan daha kisaydi, ancak grup-
lar arasinda istatistiksel olarak anlamli bir fark yoktu. Median GSK
SiYi-diistik grup icin 19,86 ay iken, SiYi-yiiksek grup icin ise 14,23 ay
idi(p: <0.112). SiRi-duistik grubunun medyan GSK'si, SiYi-yiiksek grup-
tan daha uzundu, ancak gruplar arasinda istatistiksel olarak anlamli
bir fark yoktu. Medyan GSK, AIPI-Diistik grup icin 17,76 (%95 GA 16,51
-19,02) ay, AiPi- orta grup icin 15,13 ay, AiPi-yiiksek grup icin 13,73 ay
(%95 GA 8,05 -19,41) bulundu. AiPi -Diisiik AIPI -orta ve AIPi -Yiiksek
gruplar arasinda istatistiksel olarak anlamli bir fark yoktu (p: <0,391).

Sonug: Sonug olarak PNI ve SIRI daha ¢ok hasta sayisiyla yapilacak
spesifik bir hasta grubunda prospektif bir calismada KHDAK hasta-
larin prognozunu tahmin etmek icin anlamli ¢ikabilir.

Anahtar Kelimeler: Prognostik Beslenme indeksi, Sistemik
immiin inflamasyon indeksi, Akciger immiin Prognostik indeksi,
Kuicuik Hicreli Digi Akciger Kanseri
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Prognostic Significance of PNI, SIRI and LIPI in Non Small-Cell Lung Cancer

Introduction

Material And Methods

Non-small cell lung cancer (NSCLC) is one of the 3 most
common cancers and the leading cause of death. They
constitute approximately 85% of newly emerging lung
cancers [1]. If we classify NSCLC according to histology, ad-
enocarcinoma (AC) is in the first place with an incidence of
32%, while squamous cell cancer (SCC) is around 29% [2].
Despite new developments in chemotherapy and surgical
techniques, NSCLC survival was around 5-10%. With the
introduction of immunotherapy, this rate reached around
20-40% [3,4]. However, due to the possibility of develop-
ing fast-progression and hyper progression in patients us-
ing immunotherapy, the fact that recent studies are need-
ed has appeared [5].

Access to genetic biomarkers in developing and underde-
veloped countries is financially difficult. Therefore, there is
a need for useful indices that can be used in daily clinical
practice.

Malnutrition plays a significant role in the prognosis of
cancer in many ways, in the immune system. Substances
released from the tumor have a key role in cancer progno-
sis because they increase systemic inflammation through
cytokines. At the same time, systemic inflammatory re-
sponses such as infection and trauma increase angiogen-
esis and play a role in tumor development [6].

Previously, indices created by hematological parameters
emerged as prognostic markers in some cancers [7,8]. The
prognostic nutritional index (PNI) is calculated based on
the number of lymphocytes and albumin. A low PNI ap-
pears to have a poor prognostic value in small cell lung
cancer (SCLC) and metastatic laryngeal cancer [9,10].
The Systemic Inflammatory Response Index (SIRI) is a
comprehensive marker of inflammation calculated from
monocyte, neutrophil, and lymphocyte counts. Studies
in patients with SCLC have shown that elevated SIRI has
poor prognostic value [11]. High SIRI was also found to
be a poor prognostic factor in a study of stage 3 NSCLC
patients undergoing definitive chemotherapy (CRT) [12].
The combination of LDH, which indicates neutrophil, leu-
kocyte, and proliferation levels, resulted in a poor prog-
nosis for patients with locally advanced NSCLC, leading to
shorter overall survival (OS) and progression-free survival
(PFS). However, there is a lack of research regarding the
importance of PNI, SIRI, and LIPI as prognostic indicators
in patients suffering from metastatic NSLCL.

In our current study, we aimed to investigate whether
PNI, SIRI, LIPI have prognostic significance in patients with
metastatic NSCLC.

154

Our study included patients who underwent surgery be-
tween 2016 and 2022. was diagnosed with pathological-
ly confirmed metastatic NSCLC in 5 different hospitals in
Turkey. We retrospectively reviewed patient records and
hospital databases and recorded patient demographic and
hemogram parameters such as platelet, neutrophil, mono-
cyte and lymphocyte count and biochemical parameters
such as LDH and albumin. We also recorded demographic
data, metastatic sites, and tumor mutational status. Surviv-
al outcomes were also recorded. Patients with additional
malignancy, known autoimmune disease, steroid use, and
active infection were excluded from the study.

PNI was determined by adding together 10 times the se-
rum albumin value (in g/dl) and 0.005 times the peripheral
lymphocyte count (per mm3). The formula for calculating
SIRI is (neutrophil multiplied by lymphocyte) divided by
monocyte. The dNLR was calculated prior to determining
the LIPI. The value of dNLR was obtained by dividing the
number of neutrophils by the difference between the to-
tal number of leukocytes and the number of neutrophils.
If dNLR is less than or equal to 3 and LDH is less than or
equal to the upper limit of normal, then it belongs to the
low group of LIPL. If dNLR is greater than 3 or LDH is great-
er than the ULN, then it falls into the intermediate group
of LIPI. If both dNLR and LDH are greater than the ULN,
then it is categorized in the high group of LIPI.

Statistical Analysis

The statistical analysis was conducted using IBM SPSS Sta-
tistics for Windows, Version 25.0 (Statistical Package for
the Social Sciences, IBM Corp., Armonk, NY, USA). Categor-
ical variables are presented as n and %, while continuous
variables are expressed as mean£SD in the descriptive
statistics.

The study’s data was assessed for normality assumptions,
and comparisons between continuous variables and
groups were made using the parametric tests of ANOVA
and independent t-tests after analyzing the Kolmogor-
ov-Smirnov values. To compare categorical variables, re-
searchers employed either the chi square test or Fisher’s
Exact test. Patients in the high LIPI group have a dNLR
score of 3 or less and LDH levels below the upper limit of
normal. In the intermediate LIPI group, patients have a
dNLR score greater than 3 or LDH levels above the upper
limit of normal. The SIRI-high group consists of patients
with both a dNLR score greater than 3 and LDH levels
above the upper limit of normal.
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The Kaplan Meier method was used to compare survival
time and disease-free survival according to several vari-
ables. Finally, multivariate Cox regression results based
on risk of death and disease-free survival are presented.
p<0.05 was considered statistically significant.

The research was approved by the ethics committee of
Diyarbakir Gazi Yasargil Training and Research Hospital
in compliance with the Declaration of Helsinki and Good
Clinical Practices. The study was carried out following
these regulations and guidelines. (Approval Date-No:No-
vember 25th, 2022 - 2022/232).

Results

There were 297 patients in our study. The median mean
age was 63 (53, 73). 245 (82.5%) of our patients were male.
ECOG performance scale of 247 (83%) of our patients
was 0 or 1. Of our patients, 174 (58.6%) were AC and 123

(41.4%) were scc. The metastasis site of 153 (51.5%) of our
patients was bone, while 106 (35.7%) of them were liver.
As a metastatic 1st line chemotherapy option, 100 (33.7%)
patients received carboplatin + paclitaxel, 64 (21.5%) pa-
tients received a platinum regimen + gemcitabine, and
56 (18.9%) patients received a platinum regimen + peme-
trexed combination.

ROC analysis results of various variables predicting death
were calculated. While this value was 483.3 for PNI, it was
found to be 1.8 for SIRI. There was no statistically significant
difference between the group with a PNI score < 483.3 (PNI-
Low) and the group with a PNI score > 483.3 (PINI-High).
However, a statistically significant difference was found be-
tween liver metastasis and PNI groups (p=0.014). General
characteristics and demographic information of patients
grouped according to PNI and SIRI are shown in Table | in
detail. No statistically significant difference was found be-
tween the group with a SIRI score <1.8 (SIRI-Low) and the

Table 1. Comparison of various sociodemographic and clinical variables by SIRI group.

SIRI PNI
. Low HIGH LOwW HIGH p
v | Total
ariables ota <1,8 >1,8 <483,3  >4833
Age,
63,51+10,07 64,1049,88 62,94+10,26 0.321
MeanxSD
Male 245 (82,5) 83(783) 162 (84,8) 122(83,6)  123(81,5)
Ge":'e" n 0.157 0.663°
(%) Female 52(17,5) 3(21,7) 29(15,2) 24 (16,4) 8(18,5)
0 61(20,5) 6(24,5)  35(1823) 32(21,9) 9(19,2)
1 186 (62,6 61,3) 121(63,4 91 (62,3 95 (62,9
ECOG, n (62,6) 5(61,3) (63,4) 0.559 (62,3) (62,9) 0.655
(%) 2 44 (14,8) 3(12,3) 31(16,2) 19(13) 25(16,6)
3-4 6(2,1) 2(1,9) 4(2,1) 4(2,7) 2(1,3)
Histo-  Adenocarc- . o) 61(57.5) 113(59,2) 90 (61,6) 84 (55,6)
patho- noma
logical 0.787 0.293°
Subtype, Jee 123 (41,4) 45 (42,5)  78(40,8) 56 (38,4) 67 (44,4)
n (%)
Yes 172 (57,9) 17 (16) 32(16,8) 23(15,8) 26(17,2)
Smoking,
n (%) No 49 (16,5) 61(57,5) 111(58,1) 0.966  83(56,8) 89 (58,9) 0.501
Left 76 (25,6) 28(26,4)  48(25,1) 40 (27,4) 36 (23,8)
No 223 (75,1 81(76,4) 142 (74,3 112 (76,7 111 (73,5
COPD, n (75,1) (76,4) (74,3) 0.693 (76,7) (73,5) 0.524°
(%) Yes 74 (24,9) 25(23,6) 49 (25,7) 34 (23,3) 40 (26,5)
Diabetes No 246 (82,8) 85(80,2) 161 (84,3) 120(82,2)  126(83,4)
mellitus, n 0.369 0.775°
(%) Yes 51(17,2) 21(19,8) 30(15,7) 26 (17,8) 25 (16,6)
Chronic No 272 (91,6) 97(91,5) 175(91,6) 137(93,8)  135(89,4)
kidney 0.973 0.169°
disease, n Yes 25 (8,4) 9(8,5) 16 (8,4) 9(6,2) 16 (10,6)
(%)

PNI (Perioperative Nutritional Index), SIRI (Systemic Immune-Inflammation Index), SCC: squamous cell carcinoma, COPD: chronic

obstructive pulmonary disease
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Table 1. Comparison of various sociodemographic and clinical variables by SIRI group. (continued)

SIRI PNI
. LOW HIGH LOW HIGH o]
Variables Total <1,8 >1,8 P <4833 24833
Liver me- No 191 (64,3) 70 (66) 121 (63,4) 104 (71,2) 87 (57,6)
tastasis, n 0.643 0.014°
(%) Yes 106 (35,7) 36 (34) 70 (36,6) 42 (28,8) 64 (42,4)
Bone me- No 144 (48,5) 50(47,2) 94 (49,2) 69 (47,3) 75 (49,7)
tastasis, n 0.736 0.678°
(%) Yes 153 (51,5) 56 (52,8) 97 (50,8) 77 (52,7) 76 (50,3)
Brain me- No 221(747)  86(81,1) 135(71,1) 102(703)  119(78,8)
taSt(i el 0.056 0.094°
° Yes 75(25,3) 20(18,9) 55 (28,9) 43 (29,7) 32(21,2)
Platinum
Gemcitabine 64(21,5)
la-
Carbopla 100 (33,7)
tin-paclitaxel
Plati-
num-peme- 56 (18,9)
trexed
Plati-
num-etopo- 3(1,0)
side
Clspllatln-pa- 8(2.7)
First-Line Cispla-
Chemo- tin-doxoru- 15 (5,1)
therapy, n bicin
(°/o) . -
C|splat|r.1 Vi 5(1.7)
norelbine
Chemother-
apy plus Im- 5(1,7)
munotherapy
Immunother- 7 2.4)
apy
Single-Agent
Chemother- 7(24)
apy
TGRS 7 01)
cific

group with a SIRI score >1.8 (SIRI-High). There was no sta-
tistically significant difference between LIPI-Low group, LI-
Pl-intermediate group, and LIPI-high group (p>0.05). Gener-
al characteristics and demographic information of patients
grouped according to LIPI are shown in Table Il in detail.

In the overall population, median PFS was 5.50 (95%
Cl 4.95-6.04) months and median OS was 16.03 (95% ClI

156

14.13-17.93) months. Median PFS was 5.96 (95% C| 5.26-
6.67) months in the low PNI group and 6.03 (95% Cl 4.99-
7.01) months in the high PNI group. The median PFS of the
low PNI group was lower than that of the high PNI group,
but there was no statistically significant difference be-
tween the groups (p < 0.108). Median PFS was 5.16 (95%
Cl 4.28-6.04) months in the SIRI-Low group and 4.80 (95%
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Table 2. Comparison of various sociodemographic and clinical variables by LIPI groups

LIPI
dNLR nega- One of the
Variables Total tiveandLDH twois Posi- Both Positive P
normal tive
Age,
63,51+10,07 62,95+9,63 64,14+10,01 63,20+11,16 0.636¢
MeanzSD
Male 245 (82,5 5 (84,1 105 (81,4
Gender, n (%) (62,5) 95 (84,1) 81.4) 4>(818) 0.852°
Female 52(17,5) 8(15,9) 24(18,6) 10(18,2)
0 61(20,5) 7(23,9) 28(21,7) 6(10,9)
1 186 (62,6 62,8 80 (62
ECOG, n (%) ( ) 1 ) (62) 35(63,6) 0.180°
2 44 (14,8) 2(10,6) 20(15,5) 12 (21,8)
3-4 6(21) 327) 1(0,8) (3.6)
Histopatho- Adenocarcinoma 174 (58,6) 74 (65,5) 66 (51,2)
. 34 (61,8)
logical Sub- scc 21(38,2) 0.068°
type, n (%) 123 (41,4) 39(34,5) 63 (48,8) ,
Yes 172 (57,9) 23 (20,4) 4(10,9) 12 (21,8)
Smoking, n ' ,
(%) No 49 (16,5) 67 (59,3) 6(58,9) 29(52,7) 0.132
Left 76 (25,6) 23 (20,4) 39 (30,2) 14(25,5)
No 223 (75,1) 87 (77) 5(73,6) 74,
COPD, n (%) (74,5) 0.8312
Yes 74 (24,9) 26 (23) 4(26,4) 14 (25,5)
Diabetes mel- No 246 (82,8) 98 (86,7) 103 (79,8) 45 (81,8)
. 0.358°
litus, n (%) Yes 51(17,2) 15(13,3) 26 (20,2) 10(18,2)
h ic kid- N 272 (91, 1 2, 117 ,7
C ron.lc id o (91,6) 05(92,9) (90,7) 50 (90,9)
ney disease, 5(9,1) 0.808°
n (%) Yes 25(8,4) 8(7,1) 12(9,3) :
Liver metas- No 191 (64,3) 3 (64,6) 5(65,9) 33 (60)
. 0.7452
tasis, n (%) Yes 106 (35,7) 0(35,4) 4 (34,1) 22 (40)
Bone metas- No 144 (48,5) 5(48,7) 66 (51,2) 23 (41,8)
. 0.509°
tasis, n (%) Yes 153 (51,5) 58(51,3) 3(48,8) 32(58,2)
B No 221(74,7) 2(81,4) 0(70,3) 39(709)
rain metas- 7
Y 75 (25, 1(18, 29,7 ! 1100
tasis, n (%) & >(253) (18,6) 8(29,7) 16 (29,1 0.110
No-Not Viewed 245 (82,5) 3(82,3) 108 (83,7)
Platinum Gemcitabine 64 (21,5)
Carboplatin-paclitaxel 100 (33,7)
Platinum-pemetrexed 56 (18,9)
Platinum-etoposide 3(1,0)
Cisplatin-paclitaxel 8(2,7)
Type of First-  Cisplatin-doxorubicin 15 (5,1)
Line Chemo- Cisplatin-vinorelbine 5(1,7)
therapy, n (%) Chemotherapy plus 5(1.7)
Immunotherapy '
Immunotherapy 7(2,4)
Single-Agent Chemo- 7 2.4)
therapy
Target-specific 27 (9,1) 62,95+9,63 64,14+10,01 63,20+11,16

LIPI (Lung Immune Prognostic Index), dNLR: derived neutrophil lymphocyte ratio, SCC: squamous cell carcinoma, COPD: chronic
obstructive pulmonary disease
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Cl 4.18-5.41) months in the SIRI-Low High group. The me-
dian PFS of the SIRI-Low group was longer than that of the
SIRI-High group, but there was no statistically significant
difference between the groups (p < 0.422). Median PFS
was 5.3 (95% Cl 4.39-6.20) months for the low LIPI group
and 5.46 (95% Cl 3.52-7.41) months for the intermediate
LIPI group. For the high LIPI group, it was 5.36 (95% Cl 4.64
-6.08). There was no statistically significant difference be-
tween LIPI-Low, LIPI-Intermediate and LIPI-High groups (p
< 0.362). The shrinkage of the tumor in one of our patients
with high PNI and low SIRI was supportive on a case-by-
case basis. (Figure - 1)

If we look at the whole population, the median OS was
16.03 (95%Cl: 14.13-17.93) months. The median OS was
14.86 (95% Cl: 11.7 -18.03) months for the PNI-Low group
and 17.2 (95% Cl: 14.75-19.64) months for the PNI-High
group. The median OS of the PNI-Low group was shorter
than the PNI-High group, but there was no statistically sig-
nificant difference between the groups (p: <0.121). Median
OS was 19.86 (95% Cl:16.31 -23.42) months for the SIRI-Low
group and 14.23 (95% Cl: 11.98-16.48) months for the SI-
RI-High group. The median OS of the SIRI-Low group was
longer than the SIRI-High group, but there was no statisti-
cally significant difference between the groups (p: <0.112)
(Figure 1). The median OS was 17.76 (95% Cl 16.51 -19.02)
months for the LIPI-Low group and 15.13 (95% Cl: 12.15-
18.11) months for the LIPl-intermediate group. For the LI-
PI-high group, it was found to be 13.73 (95% Cl 8.05-19.41).
There was no statistically significant difference between LI-
Pl-Low LIPI-intermediate and LIPI-High groups (p: <0.391).

Median PFS was 5.86 (95% Cl: 5.34-6.38) months in those
without brain metastases, and 4.70 (95% Cl: 4.01-5.38)
months in those with brain metastases. It was shorter in
those with brain metastases than in those without PFS,
and it was statistically significant (p=0.040). In patients
without brain metastases, 2-year disease-free survival was
4.4%, while 5-year disease-free survival was 2.2%. In pa-
tients with brain metastases, 2-year disease-free survival
was 0%.

Median OS was statistically significant according to his-
tological subtype groups (p=0.001). The median OS was
8.06 (95%Cl: 14.76-21.37) months in AC, and the median
OS was 13.60 (95%Cl: 10.55-16.64) months in SCC. The OS
in AC is statistically significantly longer than SCC. While
2-year survival was 35.2% in AC patients, 5-year survival
was 16.7%, and 2-year survival in SCC was 27.1%.

We conducted a Multivariate Cox regression analysis in
order to identify factors that independently predict PFS
(progression-free survival). In the group of individuals who
did not have brain metastases, the duration of progres-
sion-free survival was observed to be longer, although the
difference was not found to be statistically significant, in
comparison to the group with brain metastases [HR (95%
Cl)=1.29(0.98-1.71), p: 0.68].

Multivariate Cox regression analysis was performed to find
independent prognostic factors to determine OS). The OS
was found to be longer in AC than in SCC [HR (95% Cl) =
1529 (1.18-2.14), p: 0.002].

100 SIRI Group
T ow
=="""High
50 f‘-.ll"l
il
i
— B0
S b\
m i
a
40
au
by
'
20 p=0.422 Log rank test
e .
. |
0= pal bl LTl S T {Drrnnannanrannns '3
T T L] T T T L] T L] T T T T
0 ] 12 18 MM B 42 48 M B0 88 2
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Figure 1. Progression Free Survival analysis functions by SIRI groups
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Table 3. Univariate analysis of PFS and OS

mOS (95%Cl) p-value mPFS (95% Cl) p-value
General 16,03 (14,13-17,93) 5,50 (4,95-6,04)
Gender 0.988 0.093
Male 16,00 (13,75-18,25) 5,40 (4,72-6,07)
Woman 17,70 (14,48-20,91) 5,90 (5,06-6,73)
Histological subtype 0.001 0.315
AC 18,06 (14,76-21,37) 5,63 (4,94-6,32)
SCC 13,60 (10,55-16,46) 5,40 (4,26-6,53)
Liver Metastasis 0.700 0.018
No 16,00 (13,67-18,32) 5,06 (4,25-5,87)
Yes 16,03 (13,36-18,70) 6,20 (5,48-6,91)
Lung Metastasis 0.734 0.484
No 16,06 (15,77-19,35) 5,93 (4,98-6,88)
Yes 15,76 (13,53-18,00) 5,30 (4,61-5,98)
Bone Metastasis 0.070 0.333
No 17,53 (13,88-21,17) 5,80 (4,80-6,79)
Yes 14,60 (13,53-18,00) 5,30 (4,59-6,01)
Brain Metastasis 0.540 0.040
No 16,06 (14,32-17,80) 5,86 (5,34-6,38)
Yes 14,60 (9,84-19,35) 4,70 (4,01-5,38)
PDL 0.167 0.907
No-Not Viewed 15,76 (13,62-17,91) 5,63 (5,06-6,20)
Positive 18,06 (12,02-24,11) 4,40 (2,94-5,85)
SIRI 0.112 0.422
Low 19,86 (16,31-23,42) 5,16 (4,28-6,04)
High 14,23 (11,98-16,48) 4,80 (4,18-5,41)
PNI 0.121 0.108
Low 14,86 (11,70-18,03) 5,96 (5,26-6,67)
High 17,20 (14,75-19,64) 6,03 (4,99-7,01)
LIPI 0.391 0.362
dNLLF:)':_Ie::::“::r"d 17,76 (16,51-19,02) 5,30 (4,39-6,20)
One ;::::ievzm '® 15,13(12,15-18,11) 5,46 (3,52-7,41)
Both Positive 13,73 (8,05-19,41) 5,36 (4,64-6,08)
Type of First-Line 0.211 0.787

Chemotherapy

Platinum Taxane

14,86 (11,75-17,97)

4,76 (3,80-5,73)

Platinum-peme-
trexed

18,10 (13,07-23,12)

5,36 (4,64-6,08)

PFS: Progression-free survival, OS: Overall Survival, Cl: Confidence interval, PS: performance status, LIPI (Lung Immune Prognostic
Index), dNLR: derived neutrophil lymphocyte ratio, SCC: squamous cell carcinoma, COPD: chronic obstructive pulmonary disease,
PNI (Perioperative Nutritional Index), SIRI (Systemic Immune-Inflammation Index)
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Figure 2. Progression Free Survival analysis functions by PNI groups
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Figure 3. Coronal section computed tomography of the tumor shrinkage in a case with high PNI and low SIRI

Discussion

Many studies have been conducted to predict the prog-
nosis of patients with metastatic NSCLC and prognostic
factors have been identified. Unfortunately, no marker to
be used in daily clinical practice has been found. Albumin
is a negative acute phase reactant synthesized in the liver.
Hypoalbuminemia can be caused by malnutrition, hyper
catabolism caused by cancer cells, and increased inflam-
mation due to cytokine release, which plays a role in the
survival of cancer patients [14]. Lymphocytes contribute
to prolonged survival by inhibiting apoptosis by secreting
tumor necrosis factor alpha and interferon gamma, pre-
venting tumor migration and invasion [15]. An increase in
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the number of neutrophils plays a role in tumoral patho-
genesis by increasing the C-X-C motif chemokine ligand
8, nuclear factor kappa-B, Transforming growth factor-be-
ta-B1 (TGF-B1) and vascular endothelial growth factor
(VEGF) [16]. Meanwhile, the number of circulating mono-
cytes is known to contribute to the tumor microenviron-
ment by differentiation into macrophages and secreting
proteases that degrade the extracellular matrix, leading
to poor prognosis in various tumors [17]. We decided to
conduct this study evaluating PNI, SIRI and LIPI, which we
think will play a prognostic role in metastatic NSCLC.

In the study, we observed 297 patients overall, with 245
of them being men, accounting for 82.5% of the total. Out
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of the total number of patients, 174 (58.6%) were catego-
rized as AC, while 123 (41.4%) were classified as scc. When
considering the entire population, the middle point of
progression-free survival (PFS) is 5.50 months with a range
of 4.95-6.04 months, whereas the middle point of overall
survival (OS) is 16.03 months with a range of 14.13-17.93
months. The overall traits and average lifespan of the pa-
tients included in our research align with what is stated
in the existing literature[18]. While the median PFS was
5.96 months for the PNI-Low group, it was 6.03 months
for the PNI-High group. The median PFS of the PNI-Low
group was shorter than the PNI-High group, but not sta-
tistically significant (p: <0.108). While the median OS was
14.86 months for the PNI-Low group, it was 17.2 months
for the PNI-High group. The median OS of the PNI-Low
group was shorter than the PNI-High group, but there was
no statistically significant difference between the groups
(p: <0.121). In a meta-analysis of 4922 patients with met-
astatic NSCLC, lower PNI was found with shorter OS (HR:
1.59,95% Cl: 1.28-1.96, P = 0.001) and PFS (HR = 1.52, %ClI
= 1.26-1.83, P = 0.002) [19]. In a study of gastrointestinal
cancers recruiting 3414 patients preoperatively, low PNI
was associated with low OS (HR = 1.80, Cl = 1.26-1.83, P
= 0.002) [20]. In a study of 319 patients with metastatic
and locally limited pharyngeal cancer Stage 1-4, a low PNI
score was associated with poor OS [9].

In our study, the median PFS was 5.16 (95% Cl: 4.28 -6.04)
months for the SIRI-Low group and 4.80 (95% CI: 4.18-
5.41) months for the SIRI-High group. The median PFS of
the SIRI-Low group was longer than the SIRI-High group,
but not statistically significant (p: <0.422). Median OS was
19.86 (95% Cl:16.31 -23.42) months for the SIRI-Low group
and 14.23 (95% Cl: 11.98-16.48) months for the SIRI-High
group. But it was not statistically significant (p: <0.112).
In a meta-analysis of 38 studies with a predominance of
gastrointestinal cancers, breast cancer, and head and neck
cancer involving 10,734 patients, high SIRI was associated
with poor OS (HR = 2.04, 95% Cl = 1.82-2.29, P <.001). and
PFS (HR = 2.08, 95% Cl = 1.84-2.34, P < .001). At the same
time, SIRI elevation was found to be correlated with low
tumor size, lymph node involvement, and TNM (Tumor,
Node, Metastasis) stage [21]. In a study of 176 patients with
stage 3 NSCLC undergoing definitive chemoradiotherapy,
low SIRI was found to be correlated with good prognosis
(HR=1.868 Cl:1.016-3.436) (p:0.018) [10]. In a study of 390
patients with locally limited NSCLC, preoperative high SIRI
was associated with lower OS and PFS [22].

Median PFS was 5.3 (95% Cl 4.39 -6.20) months for the LI-
Pl-Low group and 5.46 (95% Cl: 3.52-7.41) months for the
LIPl-intermediate group. For the LIPI-high group, it was
found to be 5.36 (95% Cl 4.64 -6.08). There was no statisti-
cally significant difference between the groups (p: <0.362).
Median OS was 17.76 (95% Cl 16.51 -19.02) months for the

LIPI-Low group and 15.13 (95% CI: 12.15-18.11) months
for the LIPl-intermediate group. For the LIPI-high group,
it was found to be 13.73 (95% Cl 8.05 -19.41). There was
no statistically significant difference between the groups
(p: <0.391). A higher LIPI score was associated with lon-
ger OS in a meta-analysis of 12 studies of 4883 patients,
the majority of whom were patients with NSCLC receiving
immunotherapy. A higher LIPI score was associated with
longer OS in a meta-analysis of 191 patients, the majority
of whom were patients with malignant melanoma receiv-
ing immunotherapy [23].

In our study, there were 221 (74.7%) patients with brain
metastases. PFS was found to be 5.86 (95% Cl: 5.34-6.38)
months in the group without brain metastases, and 4.70
(95% Cl: 4.01-5.38) months in the group with brain metas-
tases (p=0.040). Although it did not reach statistical signif-
icance in multivariate analysis, it was found to be longer
[HR (95% Cl) = 1.29 (0.98-1.71) (p:0.68)]. Our study is com-
patible with the literature in terms of the poor prognosis
of brain metastases [24].

OS was found to be longer in AC compared to scc [HR
(95% CI) = 1.59 (1.18-2.14) (p:0.002). Our study is compati-
ble with the literature. [25,26].

The small number of patients is one of the limitations of
our study because it is retrospective. Our study found a
cut-off value of 483.31 for PNI and 2.34 for SIRI using ROC
analysis, but a more accurate value can be calculated us-
ing methods with higher specificity and sensitivity, but
this optimal value is not known. Prospective, well-de-
signed studies with large numbers of patients are needed.

In conclusion, PNI and SIRI are inexpensive, practical, lit-
erature contributing markers and can be used in routine
clinical practice to predict the prognosis of patients with
metastatic NSCLC, if confirmed by prospective studies. Al-
though not reaching statistical significance, low PNI and
high SIRI were independent predictors of poor prognosis
in patients with metastatic NSCLC.
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