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Abstract

Objectives: The C-reactive protein—albumin-lymphocyte (CALLY) index reflects systemic inflammation, nutritional sta-
tus, and immune competence. We evaluated its prognostic value in patients with metastatic non-small cell lung cancer
(NSCLC) treated with nivolumab in the second-line or later setting.

Methods: This multicenter retrospective study included 181 patients receiving nivolumab monotherapy. The CALLY
index was calculated from pretreatment albumin, absolute lymphocyte count, and C-reactive protein levels. Patients
were divided into low and high CALLY groups using the cohort median. Progression-free survival (PFS) and overall
survival (OS) were analyzed with Kaplan-Meier method, and independent prognostic factors were evaluated using Cox
proportional hazards regression analyses.

Results: Median follow-up was 27.6 months. Median PFS was shorter in the low CALLY group than in the high CALLY
group (5.2 vs. 10.9 months; p=0.002), as was median OS (10.3 vs. 19.3 months; p<0.001). In multivariable analyses, a high
CALLY index remained independently associated with longer PFS (HR 0.62, 95% Cl 0.42-0.90; p=0.012) and OS (HR 0.47,
95% C10.31-0.72; p<0.001).

Conclusion: The pretreatment CALLY index was independently associated with survival outcomes in patients with met-
astatic NSCLC treated with nivolumab and may be useful for prognostic risk stratification in this population.
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Ithough there have been significant improvements

in systemic therapies, advanced non-small cell lung
cancer (NSCLC) still exhibits considerable clinical heteroge-
neity and variable survival outcomes.? As molecular pro-
filing has become a standard part of clinical practice, the
management of metastatic NSCLC has become increasing-
ly individualized, and immune checkpoint inhibitors (ICls)
have become a central component of systemic therapy for
patients without actionable driver alterations.*! Howev-
er, the clinical benefit derived from immunotherapy varies
considerably among patients; while some achieve durable
disease control, others experience early progression.®”! Al-
though programmed death-ligand 1 (PD-L1) expression
may contribute to patient selection, it does not provide
a sufficiently practical and reliable predictive tool for all
patients because of tissue requirements, tumor heteroge-
neity, and a lack of standardization.®'@ Therefore, there re-
mains a need for easily applicable, low-cost, blood-based
biomarkers that can help estimate prognosis in patients
with metastatic NSCLC receiving immunotherapy.l'''?

Cancer-related systemic inflammation is one of the key bi-
ological processes involved in tumor progression, immune
escape, and treatment response.*' As a result, there has
been growing interest in using inflammatory and nutri-
tional indicators derived from peripheral blood to predict
outcomes in patients with NSCLC undergoing immuno-
therapy.'>'® Routine blood tests can be used to generate
composite measures that reflect inflammation, nutrition-
al status, and immune competence. Such measures have
been associated with survival outcomes and may offer a
practical way to estimate prognosis in patients with NSCLC
receiving immunotherapy'7-21

The C-reactive protein—albumin-lymphocyte (CALLY) index
is calculated from routine laboratory values and provides a
composite representation of inflammatory burden, nutri-
tional status, and immune status?? Its components, C-re-
active protein, albumin, and lymphocyte count, provide
information on inflammatory burden, nutritional and in-
flammatory status, and immune competence, respectively.
2222410 numerous solid tumors, particularly those affecting
the gastrointestinal tract, the CALLY index has demonstrat-
ed prognostic significance.”2?*! Recently, its prognostic val-
ue has also been demonstrated in patients with metastatic
melanoma undergoing anti-PD-1 treatment, supporting its
potential role in immunotherapy.?® Research in NSCLC has
investigated the association between the CALLY index and
survival outcomes; however, the available data have mainly
been derived from heterogeneous NSCLC cohorts, surgical-
ly resected patients with early- to locally advanced-stage
disease, or locally advanced populations treated with tho-
racic radiotherapy.”’-*! The available evidence does not ap-

pear to include a dedicated evaluation of the CALLY index
in patients with metastatic NSCLC receiving ICls. Moreover,
the cutoff values used in previous studies have varied ac-
cording to tumor type, treatment setting, and statistical
method, indicating the need to evaluate the CALLY index
separately across different clinical contexts. 252630

This multicenter, real-world analysis examined whether
baseline CALLY levels could stratify survival among pa-
tients with metastatic NSCLC receiving nivolumab beyond
the first-line setting.

Methods

Study Design and Patient Population

Between May 2016 and October 2024, this retrospective
cohort study was conducted at two oncology centers and
included patients with metastatic NSCLC treated with
nivolumab beyond the first-line setting. Eligible patients
were required to be at least 18 years old, have histological-
ly or cytologically confirmed NSCLC, have radiological evi-
dence of metastatic disease, and have received nivolumab
monotherapy after at least one prior systemic treatment.
Inclusion was limited to patients for whom the baseline
laboratory parameters required to calculate the CALLY in-
dex were available. Laboratory values were recorded with-
in two weeks before the initiation of nivolumab therapy.

Patients were excluded if they had insufficient clinical or
survival data, missing pretreatment CRP, albumin, or lym-
phocyte values, a concomitant active malignancy, or clin-
ical evidence of active infection during the pretreatment
period.

Clinical Data and CALLY Index

Data on demographics, clinicopathological characteris-
tics, and laboratory findings were collected retrospective-
ly from the participating institutions. The clinical variables
documented included patient demographics, Eastern Co-
operative Oncology Group performance status (ECOG PS),
smoking history, timing of metastatic disease (synchro-
nous or metachronous), histological subtype, PD-L1 status,
metastatic sites, and nivolumab treatment line.

The pretreatment CALLY index was calculated by dividing
the product of the serum albumin level (g/dL) and absolute
lymphocyte count (10°/uL) by the CRP level (mg/L).

Since a validated cutoff value for the CALLY index in pa-
tients with metastatic NSCLC receiving nivolumab has not
been established, the cohort was divided into low- and
high-CALLY groups using the cohort median as an out-
come-independent threshold, thereby avoiding the deri-
vation and testing of a survival-optimized cutoff within the
same dataset.
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For comparison, NLR was calculated by dividing the abso-
lute neutrophil count by the absolute lymphocyte count,
while PNI was calculated as 10xalbumin (g/dL)+0.005xab-
solute lymphocyte count (/mm?). NLR and PNI were also di-
chotomized at their cohort medians. GPS was categorized
as 0 or 1-2 according to CRP and albumin levels, with a
score of 0 for CRP<10 mg/L and albumin=3.5 g/dL, 1 when
either parameter was abnormal, and 2 when both were ab-
normal.

Outcome Definitions

Progression-free survival (PFS) was calculated from the
first nivolumab dose to radiological progression or death,
whichever occurred first. Patients without either event
were censored on the date of their last clinical assessment.
Overall survival (OS) was calculated from nivolumab initi-
ation to death from any cause, with survivors censored at
their most recent follow-up.

Statistical Analysis

Analyses were performed using IBM SPSS Statistics 27.0.
Continuous variables were summarized according to
the results of the Shapiro-Wilk test, and categorical vari-
ables were presented as numbers and percentages. Be-
tween-group comparisons were performed using para-
metric or nonparametric tests for continuous data and
chi-square or Fisher’s exact tests for categorical data.

Kaplan—-Meier curves and log-rank tests were used for PFS
and OS. Cox models were fitted for univariate and adjusted
analyses; variables with p<0.10 or clear clinical relevance
were considered for multivariable modeling. Hazard ratios
are reported with 95% confidence intervals, and two-sided
p<0.05 indicated statistical significance. A sensitivity anal-
ysis was additionally performed in patients with available
PD-L1 data to evaluate whether the association between
the CALLY index and survival outcomes was maintained af-
ter accounting for PD-L1 status.

Separate multivariable Cox models were used for CALLY,
NLR, PNI, and GPS. Each index was assessed with the same
clinical covariates used in the corresponding primary PFS
or OS model rather than entering the inflammation-based
indices together because their components overlap.

Ethical Considerations

Approval for this retrospective study was granted by
the Ethics Committee of istanbul University-Cerrahpasa
(Date: January 22, 2025, Decision no: E-74555795-050.04-
1231222) in accordance with the principles of the Decla-
ration of Helsinki. Owing to the retrospective design, in-
formed consent was waived by the Ethics Committee.

Results

Baseline Patient Characteristics

This research included 181 patients diagnosed with met-
astatic NSCLC who received nivolumab treatment. The
median age of the participants was 64 years (IQR, 59-70).
Among these patients, 141 (77.9%) were male. A substan-
tial proportion, 82.3%, had an ECOG performance status
of 0-1, and 85.6% had a history of smoking. Synchronous
metastatic disease was observed in 95 patients, account-
ing for 52.5% of the cohort. Adenocarcinoma was the most
prevalent histological subtype, accounting for 56.4% of
cases.

The median CALLY index was 0.32 (IQR, 0.11-0.99). Accord-
ing to this value, 91 patients were assigned to the low-CAL-
LY group, while 90 were assigned to the high-CALLY group.
The proportion of male patients was higher in the low-CAL-
LY group than in the high-CALLY group (84.6% vs. 71.1%,
p=0.029). Additionally, a greater proportion of patients in
the low-CALLY group had an ECOG PS>2 (26.4% vs. 8.9%,
p=0.002). Bone metastasis was also more prevalent in the
low-CALLY group (42.9% vs. 28.9%, p=0.050). No significant
differences were observed between the groups in the oth-
er baseline characteristics. Baseline characteristics accord-
ing to the CALLY index group are shown in Table 1.

Survival Outcomes

The median follow-up duration was 27.6 months (95%
Cl, 22.3-32.9), and 136 patients (75.1%) experienced pro-
gression or death. Median PFS for the entire cohort was
6.9 months (95% Cl, 5.4-8.4). According to the CALLY cat-
egory, median PFS was 5.2 months (95% Cl, 3.5-6.9) in the
low-CALLY group and 10.9 months (95% Cl, 5.4-16.5) in the
high-CALLY group (p=0.002) (Figure 1).

Univariate Cox regression identified ECOG PS>2, metastat-
ic presentation, and liver and bone involvement as factors
associated with PFS. Patients with a high CALLY index had
a lower risk of progression or death than those with a low
CALLY index (HR, 0.58; 95% Cl, 0.41-0.82; p=0.002). This
association remained significant after adjustment for oth-
er variables (HR, 0.62; 95% Cl, 0.42-0.90; p=0.012). In the
multivariable model, age=65 years, ECOG PS=2, and liver
metastasis were also associated with poorer PFS (Table 2).

During follow-up, 119 patients (65.7%) died. Median OS was
13.9 months for the entire cohort (95% Cl, 11.7-16.1). The
corresponding values were 10.3 months in the low-CALLY
group (95% Cl, 7.3-13.3) and 19.3 months in the high-CAL-
LY group (95% Cl, 10.6-28.0; p<0.001) (Figure 2).

For OS, univariate Cox regression showed significant asso-
ciations with ECOG PS=2, liver and bone metastases, ele-
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Table 1. Baseline characteristics of the study population according to CALLY index group.

All patients n=181

Age (years), median (IQR) 64 (59-70)
Age category, n (%)

<65 years 94 (51

>65 years 87 (48
Gender, n (%)

Female 40 (22.1)

Male 141 (77.9)
ECOG PS, n (%)

0-1 149 (82.3)

>2 32(17.7)
Smoking status, n (%)

Yes 155 (85.6)

No 26 (14.4)
Timing of metastatic disease, n (%)

Synchronous 95 (52.5)

Metachronous 86 (47.5)
Histology, n (%)

Adenocarcinoma 102 (56.4)

Squamous cell carcinoma 64 (35.4)

NOS 15 (8.3)
PD-L1 status, n (%)

<1% 36 (19.9)

>1% 55(30.4)

Unknown 90 (49.7)
Metastatic pattern, n (%)

Visceral 78 (43.1)

Non-visceral 103 (56.9)
Metastatic sites, n (%)

Lung metastasis 128 (70.7)

Liver metastasis 28 (15.5)

Bone metastasis 65 (35.9)

Adrenal metastasis 42 (23.2)

Brain metastasis 31(17.1)
Nivolumab treatment line, n (%)

Second line 156 (86.2)

Third line or later 25(13.8)

LDH, U/L, median (IQR)
CALLY index, median (IQR)

192 (162-230)
0.32(0.11-0.99)

Low CALLY group n=91 High CALLY group n=90 P
64 (59-70) 64.5 (58.75-72) 0.324
49 (53.8) 45 (50.0) 0.605
42 (46.2) 45 (50.0)
14 (15.4) 26 (28.9) 0.029
77 (84.6) 64 (71.1)
67 (73.6) 82(91.1) 0.002
24 (26.4) 8(8.9)
81 (89.0) 74 (82.2) 0.193
10(11.0) 16(17.8)
0.411
45 (49.5) 50 (55.6)
46 (50.5) 40 (44.4)
47 (51.6) 55(61.1)
35(38.5) 29 (32.2) 0.410
9(9.9) 6(6.7)
17 (18.7) 19 (21.1)
30(33.0) 25 (27.8) 0.739
44 (48.4) 46 (51.1)
40 (44.0) 38(42.2) 0.814
51 (56.0) 52(57.8)
61 (67.0) 67 (74.4) 0.273
14 (15.4) 14 (15.6) 0.975
39 (42.9) 26 (28.9) 0.050
22 (24.2) 20 (22.2) 0.756
18 (19.8) 13 (14.4) 0.341
81(89.0) 75 (83.3) 0.268
10(11.0) 15(16.7)
192 (159-261) 192 (168-219) 0.715
0.11 (0.05-0.17) 0.99 (0.55-2.44) <0.001

CALLY: C-reactive protein-albumin-lymphocyte index; ECOG PS: Eastern Cooperative Oncology Group performance status; IQR: interquartile range; LDH: lactate dehy-

drogenase; NOS: not otherwise specified; PD-L1: programmed death-ligand 1.

vated LDH, and CALLY category. A high CALLY index was
associated with a reduced risk of death in both the uni-
variate analysis (HR, 0.45; 95% Cl, 0.31-0.66; p<0.001) and
the adjusted model (HR, 0.47; 95% Cl, 0.31-0.72; p<0.001).
Age=65 years and liver metastasis were independently as-
sociated with worse OS (Table 3).

In a sensitivity analysis restricted to patients with available
PD-L1 data (n=91), a high CALLY index remained associated
with longer PFS (median, 14.7 vs. 4.7 months; p=0.013) and
OS (median, 21.6 vs. 10.5 months; p=0.005). After adjustment
for PD-L1 status, a high CALLY index remained significantly

associated with improved PFS (HR, 0.53; 95% Cl, 0.32-0.88;
p=0.014) and OS (HR, 0.46; 95% Cl, 0.27-0.79; p=0.005).

In the comparative analysis, the cohort medians were 3.44
for NLR and 46.75 for PNI. NLR, PNI, and GPS were all asso-
ciated with PFS and OS in univariate analyses. After adjust-
ment using the same clinical covariates as in the primary
models, NLR and GPS remained significantly associated
with both PFS and OS, whereas PNI did not retain statisti-
cal significance. CALLY remained independently associated
with both outcomes. Detailed results are provided in Sup-
plementary Tables 1 and 2.
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Figure 1. Kaplan-Meier curves for progression-free survival
according to CALLY index group.
CALLY: C-reactive protein—albumin-lymphocyte index; Cl: confidence interval;

PFS: progression-free survival.

CALLY index group.

OS: overall survival.

Table 2. Univariate and multivariate Cox regression analyses for progression-free survival.

Figure 2. Kaplan-Meier curves for overall survival according to

CALLY: C-reactive protein-albumin-lymphocyte index; Cl: confidence interval;

. Univariate analyses Multivariate analyses

el HR (95% Cl) P HR (95% Cl) P
Age <65 1 1

>65 1.31(0.93-1.83) 0.119 1.56 (1.09-2.22) 0.015
Gender Female 1 1

Male 1.46 (0.98-2.18) 0.064 1.51(0.99-2.31) 0.058
ECOG PS 0-1 1 1

>2 2.39(1.58-3.61) < 0.001 1.92 (1.19-3.10) 0.007
Smoking status No 1

Yes 0.89 (0.56-1.44) 0.642
Timing of metastatic disease Synchronous 1 1

Metachronous 0.71 (0.50-1.00) 0.049 0.79 (0.55-1.14) 0.215
Histology Adenocarcinoma 1

Squamous cell 1.08 (0.76-1.55) 0.669

carcinoma
PD-L1 status <1% 1

>1% 0.79 (0.49-1.29) 0.353
Metastatic pattern Non-visceral 1

Visceral 1.18 (0.84-1.65) 0.341
Lung metastasis No 1

Yes 1.01 (0.70-1.46) 0.967
Liver metastasis No 1 1

Yes 2.19(1.42-3.38) <0.001 2.10(1.29-3.43) 0.003
Bone metastasis No 1 1

Yes 1.45 (1.02-2.04) 0.037 1.34(0.93-1.95) 0.120
Adrenal metastasis No 1

Yes 1.03 (0.69-1.52) 0.899
Brain metastasis No 1

Yes 0.91 (0.57-1.43) 0.671
Nivolumab treatment line Second line 1 1

Third line or later 1.58 (1.00-2.50) 0.052 1.57 (0.96-2.56) 0.072
LDH level Normal 1 1

Elevated 1.38 (0.93-2.05) 0.109 1.22(0.77-1.91) 0.401
CALLY index group Low CALLY 1 1

High CALLY 0.58 (0.41-0.82) 0.002 0.62 (0.42-0.90) 0.012

CALLY: C-reactive protein-albumin-lymphocyte index; Cl: confidence interval; ECOG PS: Eastern Cooperative Oncology Group performance status; HR: hazard ratio; LDH:
lactate dehydrogenase; PD-L1: programmed death-ligand 1.
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Table 3. Univariate and multivariate Cox regression analyses for overall survival.

Univariate analyses

Multivariate analyses

e HR (95% CI) HR (95% CI) P
Age <65 1 1

>65 1.34(0.93-1.93) 0.112 1.63 (1.11-2.39) 0.012
Gender Female 1

Male 1.11(0.72-1.71) 0.627
ECOG PS 0-1 1 1

>2 1.77 (1.13-2.77) 0.012 1.23 (0.75-2.00) 0.413
Smoking status No 1

Yes 0.95 (0.57-1.57) 0.831
Timing of metastatic disease Synchronous 1

Metachronous 0.88 (0.61-1.26) 0.479
Histology Adenocarcinoma 1

Squamous cell 1.10(0.75-1.61) 0.640

carcinoma
PD-L1 status <1% 1

>1% 0.91 (0.53-1.54) 0.716
Metastatic pattern Non-visceral 1

Visceral 1.10(0.76-1.57) 0.618
Lung metastasis No 1

Yes 1.08 (0.73-1.61) 0.705
Liver metastasis No 1 1

Yes 1.99 (1.27-3.12) 0.003 1.93 (1.19-3.12) 0.008
Bone metastasis No 1 1

Yes 1.64 (1.13-2.38) 0.009 1.26 (0.86-1.85) 0.241
Adrenal metastasis No 1

Yes 1.10(0.72-1.68) 0.674
Brain metastasis No 1

Yes 1.01 (0.62-1.64) 0.964
Nivolumab treatment line Second line 1

Third line or later 1.30(0.79-2.13) 0.300
LDH level Normal 1 1

Elevated 1.64 (1.09-2.46) 0.018 1.28 (0.82-1.98) 0.279
CALLY index group Low CALLY 1 1

High CALLY 0.45 (0.31-0.66) <0.001 0.47 (0.31-0.72) <0.001

CALLY: C-reactive protein-albumin-lymphocyte index; Cl: confidence interval; ECOG PS: Eastern Cooperative Oncology Group performance status; HR: hazard ratio; LDH:
lactate dehydrogenase; PD-L1: programmed death-ligand 1.

Discussion

In this multicenter, real-world study, the pretreatment
CALLY index demonstrated significant prognostic value
for both PFS and OS in patients with metastatic NSCLC
receiving nivolumab in the second-line or later setting.
Even after adjustment for relevant clinical and dis-
ease-related factors, a high CALLY index remained inde-
pendently associated with longer PFS and OS. No prior
study appears to have assessed the prognostic signifi-
cance of the pretreatment CALLY index in patients with
metastatic NSCLC receiving nivolumab monotherapy.
Given that it can be easily derived from standard labora-
tory parameters, the CALLY index may serve as a practi-

cal and accessible tool for initial risk stratification in this
patient population.

The prognostic value of the CALLY index has been investi-
gated in various solid tumors, particularly gastrointestinal
malignancies, in which a low CALLY index has generally
been associated with poorer survival outcomes, as sup-
ported by a recent systematic review and meta-analysis.?”!
In colorectal cancer, the CALLY index was independently
associated with OS, further supporting its prognostic rele-
vance across different clinical settings.?? In recent studies,
a low pretreatment CALLY index has been associated with
shorter PFS and OS in patients with metastatic melanoma
receiving anti-PD-1 therapy. This finding suggests that the
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index may also have prognostic relevance in immunother-
apy-treated populations.?®

Data on the CALLY index in NSCLC remain limited and have
been derived from different disease stages and treatment
settings. In a large and heterogeneous NSCLC cohort, a low
CALLY index was associated with shorter OS, and a prog-
nostic model incorporating the CALLY index was found to
provide additional prognostic information beyond clinical
variables.””! Likewise, among patients with early-stage or
locally advanced NSCLC who underwent surgical resec-
tion, a low CALLY index was associated with shorter recur-
rence-free survival and 0S.2® Among patients with local-
ly advanced NSCLC who received thoracic radiotherapy,
post-treatment CALLY values were associated with survival
outcomes.” However, these studies do not directly repre-
sent patients with metastatic disease receiving nivolumab
monotherapy, leaving a clear knowledge gap regarding
the prognostic value of the pretreatment CALLY index in
this specific clinical setting.

Evidence from immunotherapy-treated NSCLC cohorts
suggests that combined markers of host inflammation, nu-
trition, and immunity may provide prognostic information.
In advanced disease, the Glasgow Prognostic Score, based
on CRP and albumin, has been associated with both PFS
and OS.27 Albumin- and lymphocyte-based measures, in-
cluding the prognostic nutritional index, have also shown
associations with survival.?**"'In addition, the C-PLAN in-
dex, which combines CRP, albumin, ECOG performance
status, LDH, and dNLR, has demonstrated prognostic val-
ue in patients treated with first-line chemoimmunothera-
py and other ICl-containing regimens.52*3 Taken together,
these observations support the prognostic relevance of
inflammation- and nutrition-based indices in immunother-
apy-treated NSCLC. In our cohort, CALLY, NLR, and GPS re-
mained associated with both PFS and OS after adjustment
for the same clinical covariates, whereas PNI did not retain
statistical significance. Thus, pretreatment CALLY appears
to provide prognostic information alongside established
indices, although our analysis does not establish superior
or incremental discriminatory performance.

A validated, universally applicable cutoff for the CALLY in-
dex has not yet been established across different tumor
types and treatment settings. Previous studies have used
varying threshold values and different methods for deter-
mining cutoffs.1?22526281 The median CALLY value of 0.32 was
used to divide the cohort into two similarly sized groups
without reference to survival outcomes. Although ROC
analysis can generate thresholds tailored to a specific end-
point, a cutoff developed and tested within the same data-
set may reflect cohort-specific characteristics. Therefore, al-

though the median-based threshold applied in our analysis
is methodologically sound, the value of 0.32 should be re-
garded as a cohort-derived research threshold rather than
a clinically validated cutoff and should not currently be
considered suitable for routine clinical application. Inde-
pendent external validation, ideally in prospective cohorts,
is required before its clinical use.

The primary strengths of our study include its multi-
center, real-world design, its focus on a relatively homoge-
neous cohort of patients with metastatic NSCLC receiving
nivolumab monotherapy, and its evaluation of the associa-
tions between the CALLY index and both PFS and OS using
multivariable analyses. Moreover, because the CALLY index
can be derived from standard laboratory parameters with-
out additional costs or specialized tests, it may serve as a
practical tool for prognostic evaluation before treatment.
Nonetheless, although our findings support the prognostic
significance of the CALLY index, they should not be inter-
preted as evidence that it is a predictive biomarker specific
to nivolumab therapy.

This study has several limitations. Due to its retrospec-
tive design, there is a risk of selection bias and residual
confounding from clinical variables that were either not
measured or incompletely recorded. The CALLY index was
determined at a single pretreatment time point without
assessing changes during therapy. The cohort represents
real-world practice in Tirkiye during a period when reim-
bursement policies limited the use of nivolumab to the
second-line or later setting. Consequently, these results
may not be fully applicable to patients receiving first-line
immunotherapy-based treatment. Furthermore, the lack of
PD-L1 data for a substantial proportion of patients and the
absence of external validation for the median-based cut-
off limit the interpretation of the findings. Larger prospec-
tive studies with external validation are needed to confirm
these results.

Conclusion

Pretreatment CALLY levels independently stratified both
progression-free and overall survival among patients
with metastatic NSCLC receiving nivolumab beyond the
first-line setting. The CALLY index may offer a simple and
clinically accessible method for prognostic assessment in
this population. Further prospective validation is required,
particularly in cohorts treated with first-line immunothera-
py-based regimens.
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Supplementary Table 1. Comparative univariate and multivariable Cox regression analyses of inflammation-based prognostic indices for

progression-free survival

Univariate analyses

Multivariate analyses

Prognosticindex HR (95% Cl) P HR (95% Cl) P
CALLY index Low 1 1

High 0.58 (0.41-0.82) 0.002 0.62 (0.42-0.90) 0.012
NLR Low 1 1

High 1.46 (1.04-2.05) 0.029 1.46 (1.02-2.07) 0.037
PNI Low 1 1

High 0.69 (0.49-0.96) 0.030 0.76 (0.53-1.08) 0.120
GPS 0 1 1

1-2 1.97 (1.36-2.86) <0.001 1.81(1.22-2.67) 0.003

CALLY: C-reactive protein-albumin-lymphocyte index; Cl: confidence interval; GPS: Glasgow Prognostic Score; HR, hazard ratio; NLR: neutrophil-to-lymphocyte ratio;

PNI: Prognostic Nutritional Index.

Supplementary Table 2. Comparative univariate and multivariable Cox regression analyses of inflammation-based prognostic indices for

overall survival

s Univariate analyses Multivariate analyses

e e e HR (95% Cl) P HR (95% Cl) P
CALLY index Low 1 1

High 0.45 (0.31-0.66) <0.001 0.47 (0.31-0.72) <0.001
NLR Low 1 1

High 1.68 (1.16-2.43) 0.006 1.68 (1.14-2.49) 0.009
PNI Low 1 1

High 0.60 (0.42-0.87) 0.007 0.69 (0.47-1.01) 0.055
GPS 0 1 1

1-2 2.83(1.87-4.29) <0.001 2.59(1.68-3.97) <0.001

CALLY: C-reactive protein-albumin-lymphocyte index; Cl: confidence interval; GPS: Glasgow Prognostic Score; HR,

PNI: Prognostic Nutritional Index.

hazard ratio; NLR: neutrophil-to-lymphocyte ratio;



