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Abstract

Objectives: The objective of our study was to assess the prognostic significance of the Pan-Immune-Inflammation Value
(PIV) before concurrent chemoradiation (C-CRT) and prophylactic cranial irradiation (PCI) in patients with limited-stage
small-cell lung cancer (SCLC). Methods: The medical records of LS-SCLC patients who underwent C-CRT and PCI
between January 2010 and December 2021 were retrospectively analyzed. PIV values were calculated using the peripheral
blood samples obtained within the past 7 days before the initiation of treatment: PIV = [neutrophils % platelets X
monocytes] + lymphocytes. Using receiver operating characteristic (ROC) curve analysis, the optimal pretreatment PIV
cutoff values that can partition the study population into two groups with substantially distinct progression-free survival
(PFS) and overall survival (OS) outcomes were determined. The relationship between PIV values and OS outcomes was the
primary outcome measure. Results: Eighty-nine eligible patients were divided into two PIV groups at an optimal cutoff of
417 [Area under curve (AUC): 73.2%; sensitivity: 70.4%; specificity: 66.7%]: Group |: PIV <417 (N = 36) and Group 2: PIV >
417 (N = 53). Comparative analyses revealed that patients with PIV <417 had significantly longer OS (25.0 vs 14.0 months,
p <.001) and PFS (18.0 vs 8.9 months, p = .004) compared to patients with PIV > 417. The outcomes of the multivariate
analysis have verified the independent significance of pretreatment PIV concerning PFS (p < .001) and OS (p < .00I)
outcomes. Conclusion: The findings of this retrospective study indicate that the pretreatment PIV is a reliable and
independent prognostic biomarker for patients with LS-SCLC who were treated with C-CRT and PCI.
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Introduction

Small-cell lung cancer (SCLC) is a significant cause of
cancer-related morbidity and mortality on a global scale,
constituting approximately 14% of all lung cancers.' The
disease is classified as a neuroendocrine tumor with a
highly aggressive biological phenotype, exhibiting indi-
cations of rapid growth and early dissemination. Despite
the high efficacy of radiation therapy (RT) and chemo-
therapy in treating SCLC, most patients suffer from re-
lapses shortly after undergoing these aggressive treatments,
leading to a 5-years survival rate that is often below 10%.>
Although the American Joint Committee on Cancer
(AJCC) staging system, which is dependent on the tumor-
node-metastasis (TNM) status of the disease, is recom-
mended for the staging of SCLC patients, the non-surgical
Veterans Administration Lung Study Group (VALSG)
classification is preferred because SCLC rarely presents
with a disease that is sufficiently localized to permit sur-
gical resection. The VALSG classification system cate-
gorizes SCLC into two distinct stages: limited stage (LS-
SCLC) and extensive stage (ES-SCLC).> Most ES-SCLC
patients can benefit from systemic therapy as a standalone
treatment, leading to symptom relief and improved survival
rates. Recent studies have demonstrated that immuno-
therapy in combination with chemotherapy can marginally
enhance survival outcomes.*” The standard treatment for
patients with LS-SCLC is a combination of cisplatin and
etoposide chemotherapy administered concurrently with
thoracic RT (TRT), which may be followed by prophylactic
cranial irradiation (PCI) in patients with an objective
response.®” Despite the efficacy of concurrent chemo-
radiotherapy (C-CRT) in patients with LS-SCLC, the
overall prognosis remains unfavorable, as evidenced by a
median survival duration of only 1624 months® The
unfavorable results can be attributed mainly to the disease’s
inability to provide a lasting response to existing treatment
protocols and its tendency to cause early and widespread
distant metastases.™'’

Persistent or chronic systemic inflammation sup-
presses host immune responses, complicates genetic
imbalances, interferes with immune cell interactions,
promotes tumorigenesis, and facilitates tumor growth,
survival, and metastasis, contributing to a poor prognosis
in various cancers.''"'? Different indices have been
developed to assess the inflammatory response in cancer
patients, utilizing peripheral blood counts of neutrophils,
platelets, monocytes, and lymphocytes. These indices
include the neutrophil-lymphocyte ratio (NLR), platelet-
lymphocyte ratio (PLR), monocyte-lymphocyte ratio
(MLR), systemic immune-inflammation index (SII), and
systemic inflammation response index (SIRI), which
have demonstrated prognostic value in various types of
cancer. > 72 Nonetheless, both two- and three-cell-based

indices are subject to greater susceptibility to the in-
fluence of diverse factors, such as the artificial elevation
of lymphocytes in viral diseases. Additionally, they do
not account for the impact of remaining cells on the
patient’s prognosis. However, each immune and in-
flammatory cell is known to exert substantial effects on
cancer progression and metastasis, either independently
or through its interactions with other cells or the various
chemokines and cytokines that they secrete, which can
either promote or suppress tumor growth. In this respect,
the Pan-Immune-Inflammation Value (PIV), which has
been recently introduced as an all-in-one cellular
prognostic index, has demonstrated prognostic signifi-
cance in various types of cancers, including colorectal-,
breast-, esophageal-, small-cell lung-, and Merkel cell
carcinomas, as well as malignant melanomas.>'* A
recent study by Zeng et al. found that a higher pre-
treatment PIV value was associated with poorer clinical
outcomes in patients with ES-SCLC who received a
combination of anti-PD-1/PD-L1 inhibitors and che-
motherapy.®” Interestingly, the prognostic value of PIV
in LS-SCLC patients who receive standard C-CRT with
PCI has not been investigated to date. Therefore, this
knowledge gap motivated the conduct of this retro-
spective study, which aimed to determine the potential
prognostic significance of pretreatment PIV in LS-SCLC
patients who undergo standard C-CRT with PCI.

Patients and methods

Patients population

We searched for patients with LS-SCLC who underwent
C-CRT followed by PCI between January 2010 and De-
cember 2021 in the databases of two distinct radiation on-
cology departments, namely Baskent University Faculty of
Medicine and Mersin City Training and Research Hospital.
Patients aged 1880 years old with an Eastern Collaborative
Oncology Group (ECOG) performance score of 0-2; avail-
able histopathological proof of SCLC, diagnostic computed
tomography (CT), 18F-fluorodeoxyglucose positron emission
CT (PET-CT), and brain magnetic resonance imaging (MRI)
scans; staged as LS-SCLC according to VALSG criteria or
T1-4N1-3MO per AJCC eighth edition; available records of
TRT and computerized therapy datasets; and available
complete blood count and biochemistry test results obtained
within the past 7 days before the onset of C-CRT. This study
excluded patients who had a prior history of chronic im-
munosuppressive medication or steroid usage, blood trans-
fusions within the 90 days before the initiation of concurrent
chemoradiotherapy (C-CRT), malignant pleural or pericardial
effusion, insufficient pulmonary, cardiac, renal, or hepatic
functions, or a previous history of RT or chemotherapy.
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Ethics, consent, and permissions

The Baskent University Faculty of Medicine Institutional
Review Board and the Mersin Provincial Health Direc-
torate approved the retrospective research design, analyses
of imaging scans, pathology findings, blood test results,
and treatment outcomes (Project No: 2021/0134). Written
Informed consent was obtained from all subjects before the
study to collect and analyze blood samples and patho-
logical specimens, as well as publish the resulting findings.

Treatment details

The standard procedure for LS-SCLC patients in both
radiation oncology departments involved the utilization
of co-registered PET-CT-based RT planning. TRT con-
sisted of a total dosage of 54 Gy (1.8 Gy per fraction,
30 days), which was delivered using intensity-modulated
RT (IMRT) or 3-dimensional conformal RT (3D-CRT)
with megavoltage linear accelerators. The chemotherapy
treatment plan included four cycles of the cisplatin and
etoposide combination (cisplatin 60 mg/m* IV on day
1 and etoposide 120 mg/m* IV on days 1-3, delivered
every 28 days), with the first two cycles being admin-
istered concurrently with TRT. Patients who did not
exhibit any clinical or radiological signs of brain me-
tastases, had no confirmed neurological abnormalities,
and had at least a stable LS-SCLC response to the
treatment protocol according to previously validated
PET Response Criteria in Solid Tumors (PERCIST),
version 1.0, were subjected to PCI with a total dose of
25 Gy (2.5 Gy per fraction, administered over a period of
10 days).>?

PIV measurements

The PIV values were computed following repeatedly
validated Fuca and colleagues’ original formula,*' utilizing
the counts of neutrophils, platelets, monocytes, and lym-
phocytes obtained within the past 7 days before the ini-
tiation of treatment: PIV = [neutrophils x platelets x
monocytes] + lymphocytes.?' 3>

Evaluation of treatment response

Following the completion of the prescribed C-CRT and
PCI, all patients underwent re-evaluations using PET-CT
and brain MRI to determine treatment response and the
presence of brain metastasis. The patients underwent as-
sessments at regular intervals, with a frequency of every
3 months during the first 2 years, every 6 months from three
to 5 years, and annually thereafter. Following the confir-
mation of a comprehensive metabolic response, the utili-
zation of PET-CT evaluations was substituted with

diagnostic thorax CT and abdominal ultrasonography ex-
aminations. Metabolic response was evaluated by the use
of validated PET Response Criteria in Solid Tumors
(PERCIST), version 1.0.*?

Statistical methods

The primary endpoint for this study was to determine the
potential link between PIV and overall survival (OS),
defined as the duration from the initial day of C-CRT until
death or the final visit. The secondary endpoint was
progression-free survival (DFS), which refers to the in-
terval between the initial day of C-CRT and the occurrence
of local or regional recurrence, distant metastasis, or death
or last visit. The continuous numerical variables were
presented using medians and ranges, while the categorical
variables were expressed using frequency distributions.
The study employed receiver operating characteristic
(ROC) curve analysis to identify the optimal cutoff value of
pretreatment PIV to stratify the research cohort into two
groups with statistically significant differences in survival
outcomes, if feasible. The statistical methods employed in
this study to investigate the association between PIV
groups and other variables included the chi-square test,
Mann—Whitney U test, Student’s t-tests, and Spearman
correlations as necessitated. The multivariate regression
analysis was restricted to the covariates that had demon-
strated statistical significance in the univariate analyses.
Any p < .05 represented the statistical significance of the
results in this study.’**

Results

The present study involved the participation of 89 LS-
SCLC patients from two radiation oncology centers. The
vast majority of patients were male (84.3%) and ex-
smokers (96%) (Table 1). Most patients had T; 4
(57.3%) or N, 3 (75.3%) disease, according to the AJCC
eighth edition. Anemia was present in 56.2% of patients per
the criteria established by the World Health Organization,
which defines anemia as a hemoglobin level of <13 g/dL
for males and <12 g/dL for females. All patients were able
to receive the entire C-CRT regimen, and 13 (14.6%) and
76 (85.4%) of them could receive the three and four cycles
of the prescribed chemotherapy, respectively.

The median follow-up duration was 19.7 months (range:
4.0-88.1) for the whole cohort. During the final analysis,
22 (24.7%) patients were still alive, and 17 (19.1%) were
free from disease progression. The median PFS and OS
times were 11.0 months [95% confidence interval (CI):
9.5-12.5) and 18.0 months (95% CI: 14.5-21.5)] for the
entire research group, respectively. The corresponding 5-
year PFS and OS rates were 11.3% and 18.5%,
respectively.
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Table I. Pretreatment and treatment patient and disease features for the whole study cohort and per Pan-Immune-Inflammation-Value

groups.
Variables All patients (N = 89) PIV < 417 (N = 36) PIV 24 17 (N = 53) p-value
Median age, years 61 (37-79) 63 (41-78) 60 (37-79) 0.62
Age, n (%)
<70 74 (83,1) 33 (91.7) 41 (77.4) 0.091
270 15 (16.9) 3(83) 12 (22.6)
Gender, n (%)
Male 75 (84.3) 29 (80.6) 46 (86.8) 0.56
Female 14 (15.7) 7 (19.4) 7 (13.2)
ECOG, n (%)
0-1 70 (78.6) 28 (77.8) 42 (79.2) 0.83
2 19 (21.4) 8 (22.2) 11 (20.8)
Smoking status, n (%)
Never smoked 14 (15.7) 6 (16.7) 8 (15.1) 0.78
Ex-smoker 75 (96.0) 30 (83.3) 45 (84.9)
T-stage, n (%)
1-2 38 (42.7) 17 (47.2) 21 (39.6) 0.32
34 51 (57.3) 19 (52.8) 32 (60.4)
N-stage, n (%)
| 22 (24.7) 10 (27.8) 12 (22.6) 0.39
2-3 67 (75.3) 26 (72.2) 41 (77.4)
TNM stage, n (%)
Il 20 (22.5) 9 (25.0) 11 (20.8) 0.46
n 69 (77.5) 27 (75.0) 42 (79.2)
Mean pretreatment blood
parameters, 103 per pL
Monocytes 0.44 (0.21-1.17) 0.27 (0.22-0.64) 0.56 (0.21-1.17) <0.001
Neutrophils 4.13.0 (2.17-9.37) 3.1 (2.17-6.48) 5.89 (3.68-9.37) 0.001
Platelets 276 (155-549) 198 (155-336) 297 (197-549) 0.003
Lymphocytes 3.26 (1.71-5.13) 4.28 (2.67-5.13) 2.07 (1.71-5.13) <0.001
Anemia, n (%)
Absent 39 (43.8) 19 (52,8) 20 (37.7) 0.19
Present 50 (56.2) 17 (47,2) 33 (62.3)
Total chemotherapy cycles,
n (%)
3 13 (14.6) 5(13.9) 8 (15.1) 0.73
4 76 (85.4) 31 (86.1) 45 (84.9)

PIV: pan-immune-inflammation value; ECOG: eastern cooperative oncology group; T-stage: tumor stage, N-stage: nodal stage; TNM: tumor-node-

metastasis.

The ROC curve analysis determined 414 and
417 values as the ideal PIV cutoffs for PFS [Area under
the curve (AUC): 70.8%; sensitivity: 69.4%; specificity:
67.1%] and OS (AUC: 73.2%; sensitivity: 70.4%;
specificity: 67.7%) (Figure 1). We chose 417 as the
common cutoff to divide patients into two groups for
comparative analysis because the two cutoff values were
so close: Group 1: L-PIV <417 (N = 36) and Group 2:
H-PIV >417 (N = 53). Comparing the two PIV groups
based on their demographic and treatment characteristics
revealed no significant differences, except for the

cellular components of the PIV (Table 1). As expected,
the results showed that the H-PIV group had significantly
higher counts of monocytes (p = .017), neutrophils (p =
.007), and platelets (p = .012), while the counts of
lymphocytes (p = .004) were significantly lower in the
same group (Table 1). The comparison of response rates
based on the PERCIST showed that the L-PIV group had
a significantly better overall objective response rate
compared to the H-PIV group (55.6% vs. 18.9%; p =
.002). According to the Kaplan—Meier analysis, L-PIV
patients had significantly longer median PFS [18.0 (95%
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Figure 1. (a) Represents OS. (b) Represents PFS. Results of ROC analysis demonstrating the interaction between pretreatment
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Figure 2. Comparative survival outcomes per Pan-Immune-Inflammation Value (PIV) groups (a) progression-free survival, and (b)

overall survival (red line: PIV < 417, and dark blue line: PIV 2417).

CI: 14.9-21.1) vs. 8.9 months (95% CI: (7.1-10.7); p =
.004] and OS [25.0 (95% CI: 21.1-28.9) vs. 14.0 months
(95% CI: 11.7-16.3); p <.001] durations than the H-PIV
patients (Figure 2). Table 2 shows that the L-PIV group
also had numerically better 3-year PFS and OS rates,
suggesting a higher likelihood of achieving superior PFS
and OS rates with L-PIV values in the long term.
ECOG performance status 0—1 (versus 2), T;_, stage, N;
stage, absence of anemia (versus presence of anemia), and
L-PIV value (versus H-PIV) were the factors identified that
showed significant univariate connections with better PFS
(p < .05 for each) and OS (p < .05 for each) outcomes
(Table 3). According to the multivariate analysis shown in
Table 3, all five factors retained their independent

significance regarding their favorable effects on PFS (p <
.05 for each) and OS (p < .05 for each).

Discussion

As a first attempt in LS-SCLC patients, this retrospective
cohort analysis sought to determine the prognostic signifi-
cance of pretreatment PIV values in terms of survival out-
comes, namely PFS and OS, in a cohort of 89 LS-SCLC
patients from two radiation oncology centers who underwent
C-CRT followed by PCI. The study results validate that good
performance status, lower T-stage, lower N-stage, and the lack
of anemia are indicative of improved survival outcomes
among this group of patients. More importantly, we
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Table 2. Survival results per Pan-lmmune-Inflammation value group.

Outcome Whole cohort (N = 89) PIV < 417 (N = 36) PIV 2417 (N = 53) p-value
Metabolic response rates,
n (%)
CMR 18 (20.2) 12 (33.3) 6 (11.3) 0.002
PMR 9 (10.1) 6 (16.7) 3(5.7)
SMD 334 2 (5.6) 1 (1.9)
PMD 59 (66.3%) 16 (44.4) 43 (81.1)
Progression-free survival
Median (mo.) 11.0 18.0 8.9 <0.001
I-year (%) 43.5 6l.1 314
2-years (%) 254 34.8 18.8
5-years (%) 14.5 21.1 4.7
Overall survival
Median (mo.) 18.0 25.0 14.0 <0.001
I-year (%) 65.1 75.0 60.4
2-years (%) 359 51.9 253
5-years (%) 22.3 43.1 10.7

PIV: pan-immune-inflammation value; CMR: complete metabolic response; PMR: partial metabolic response; SMD: stable metabolic disease; PMD:

progressive metabolic disease; mo.: months.

Table 3. The univariate and multivariate analyses results.

Overall survival

Progression-free survival

Univariate Multivariate Univariate Multivariate
Factor p-value p-value HR p-value p-value HR
Gender (male vs female) 0.24 — — 0.34 — —
Age group (<70 vs. 270 years) 0.20 — — 0.49 — —
ECOG (0-1 vs. 2) <0.001 0.008 1.96 0.002 0.011 1.78
Anemia (absent vs present) 0.016 0.024 1.64 0.032 0.036 1.52
T-stage (1-2 vs. 3-4) 0.009 0.017 1.42 0.004 0.007 1.51
N-stage (I vs. 2-3) 0.006 0.009 1.63 0.002 0.005 1.74
PIV (<417 vs. 2 417) <0.001 <0.001 3.28 <0.001 <0.001 2.39

HR: hazard ratio; ECOG: eastern cooperative oncology group; T-stage: tumor stage, N-stage: nodal stage; PIV: pan-immune-inflammation value.

discovered that pretreatment PIV >417 is associated with
significantly lower median and 5-years PFS and OS rates.
The association between cancer initiation and pro-
gression and an exacerbated inflammatory response has
been widely recognized.’® The cellular constituents of the
blood-borne inflammatory response include monocytes,
neutrophils, platelets, lymphocytes, and their derivatives.
Neutrophils facilitate the processes of tumor angiogenesis,
adhesion of circulating tumor cells, and the occurrence of
distant metastasis.’” An elevation in neutrophil count may
incite the discharge of substantial amounts of reactive
oxygen and nitric oxide species, potentially leading to
impaired T-cell function.*® *° The process of tumorigenesis
comprises several stages, namely initiation, growth, mi-
gration, vascularization, invasion, and metastasis, all of
which are susceptible to modulation by increased counts of

platelets, monocytes, and macrophages.*'*** Platelets, in
particular, play a crucial role in the development of distant
metastases.”> Lymphocytes are distinguished from other
cell types due to their significant contribution to the im-
mune response of the body. In advanced stages of cancer, a
reduction in lymphocyte infiltration is a frequent obser-
vation, which leads to a favorable environment for
metastasis.**** In the absence of analogous research, the
indisputable fundamental data regarding the cellular con-
stituents of the PIV, along with prior PIV investigations in
different cancer categories, motivated us to explore its
prognostic efficacy in LS-SCLC patients who underwent
C-CRT and PCI.

The present study’s results, analogous to previous re-
search, indicate that the initial ECOG performance, T-stage,
N-stage, and anemia status are significant prognostic factors
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that impact the survival outcomes of these patients.***” The
novel contribution of our research to the literature on SCLC is
the initial evidence of a robust and independent connection
between pretreatment L-PIV measurements and improved
median progression-free survival (PFS) (18.0 vs 8.9 months;
p < .001) and overall survival (OS) (25 vs 14 months; p <
.001) durations in LS-SCLC patients who underwent C-CRT
and PCI. Additionally, the L-PIV cohort’s comparatively
higher 3-years survival rates indicate the sustained longevity
of this survival benefit for patients exhibiting L-PIV measures
prior to the commencement of C-CRT. These findings appear
to be associated with higher objective response rates in the
L-PIV group than in the H-PIV group (55.6% versus 18.9%;
p=.002). The absence of PIV studies with a similar design in
LS-SCLC patients presents a challenge for drawing definitive
conclusions. However, the findings of our study are consistent
with prior PIV investigations conducted at various tumor
locations,”' 2 and a recent PIV study reported by Zeng et al.
for ES-SCLC patients.’” Zeng and colleagues conducted a
study wherein they combined chemotherapy with anti-PD-1/
PD-L1 inhibitors to treat 53 patients with ES-SCLC.** The
authors found that ES-SCLC patients who belonged to H-PIV
had significantly shorter median PFS (3.37 months versus
7.70 months; p < .0001) and OS (7.27 months versus
16.07 months; p <.0001) compared to those who belonged to
L-PIV. All these studies have consistently shown that PIV is a
strong predictor of immune and inflammatory responses,
regardless of the type or stage of the disease being studied.
These findings hold even when considering the differences in
tumor types, disease stages, treatment options, and research
methods used across the studies. However, to substantiate this
concluding statement, further research findings are required.

The precise relationship between lower PIV scores and better
clinical results in LS-SCLC patients who undergo C-CRT and
PCI remains uncertain. However, comparing our results with
those of previously reported immune-inflammation biomarker
studies in SCLC patients may yield reasonable conclusions.
Previous studies have shown that PIV holds prognostic value in
different solid tumors, including the ES-SCLC, regardless of the
stage and treatment modalities.”' > These findings suggest that
the newly introduced PIV, encompassing the four principal cell
categories involved in immune and inflammatory responses,
constitutes a robust and dependable predictive indicator across
almost all solid tumors, irrespective of disease stage or medical
interventions, though the cutoffs used differ. Furthermore, given
the definition of a prognostic factor, its independence from
treatment choice validates its prognostic appropriateness.*® And
second, PIV is a four-cell-based biological marker that can be
reformulated as PIV = [Platelets x SIRI (systemic inflammatory
response index)] or PIV = [Monocytes x SII (systemic immune-
inflammation index)]. Thus, the correlation between pretreat-
ment PIV measures and patient prognosis can be elucidated by
examining the well-established functions of platelets and
monocytes in various stages of carcinogenesis and disease

progression, along with the SIRI and SII outcomes found in
SCLC patients. Wang et al. investigated the predictive value of
SII in 228 SCLC patients and discovered that patients with SII
479 had worse OS (p <.001) and PFS (p <.001) independent of
other variables.” To determine the clinical significance of
pretreatment inflammation-based scores as prognostic indicators
for SCLC patients’ survival, Hong et al. examined the medical
records of 919 patients.”® The authors found that SIT> 1600 was
one of the inflammation-based scores that had a significant
relationship with survival outcomes. The prognostic signifi-
cance of pretreatment SII values was investigated by Wang et al.
in a cohort of 653 patients with SCLC who received etoposide
and platinum chemotherapy. The study findings revealed that
patients with a pretreatment SII value of >748 had a higher
incidence of metastasis and lower median OS durations.'® The
studies conducted on SIRI have also yielded similar results.'®*°
Yilmaz et al. conducted a study on a cohort of 162 patients with
ES-SCLC and found that a SIRI >1.5 was a significant inde-
pendent predictor of poorer PFS and OS outcomes.”® Kucuk
and colleagues conducted a study to evaluate the prognostic
value of SIRI in patients with LS-SCLC who underwent
C-CRT. The study included 110 patients, and the results showed
that the group with SIRI<1.93 had a significantly longer median
OS (40.5 vs 14.2 months; p < .001) compared to the
SIRI >1.93 group.'® Undoubtedly, more investigation is re-
quired to elucidate the exact mechanism underlying the link
between poor survival outcomes and high PIV values. Anyhow,
as demonstrated in this study and other SCLC studies, the
deteriorated PFS and OS outcomes in the H-PIV patient group
may be associated with the effects of reduced immunogenic
lymphocyte counts and higher inflammatory and immuno-
suppressive monocyte, platelet, and neutrophil counts.

There are several limitations to our research. In addition
to its retrospective design, the study includes a small
number of institutions and cohort size, making it suscep-
tible to selection bias. Second, we did not perform power
analysis for sample size calculation which may have under-
or overestimate some results. Third, our study only focused
on blood count data before treatment, despite the dynamic
nature of PIV as a biomarker. And fourth, the unavoidable
diversity in salvage therapies may have impacted the
outcomes of each group, either positively or negatively.
Therefore, conducting further research that addresses these
limitations has the potential to produce significant out-
comes. Although future multicenter prospective studies are
necessary, our findings indicate that PIV based on simple
blood-borne markers can reliably predict prognosis in LS-
SCLC patients who undergo C-CRT and PCI.

Conclusions

The findings of this retrospective study suggest that a high
pretreatment PIV can serve as a reliable prognostic bio-
marker for LS-SCLC patients, as it was found to be
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significantly and independently associated with unfavor-
able OS and DFS outcomes. If subsequent studies confirm
it, pretreatment PIV could be an effective tool for deter-
mining LS-SCLC patients with a poor prognosis, allowing
for tailored therapies specific to these groups in routine
clinical practice.
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