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Abstract

Objective: This study aims to investigate the correlation between
preoperative systemic inflammation response index (SIRI), adjusted
systemic immune-inflammation index (AlSI), and monocyte-lympho-
cyte ratio (MLR) with the prognosis of patients with non-small cell
lung cancer (NSCLC), in order to provide new clinical reference for
the prognostic evaluation of NSCLC patients.

Methods: A retrospective analysis was conducted on the clinical
medical records of 69 NSCLC patients who received initial treatment
at Hohhot First Hospital, Inner Mongolia Autonomous Region, from
January 2020 to May 2025. According to follow-up and clinical lab-
oratory records, patients were divided into the disease progression
group and the non-progression group. Baseline data were analyzed,
and receiver operating characteristic (ROC) curves were used to
evaluate the predictive value of the relevant indices for the progno-
sis of NSCLC patients.
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Results: SIRI, AISI, MLR, and their combined indicators have sig-
nificant value in predicting the prognosis of patients with NSCLC.
In the prediction using individual indicators, SIRI, AlSI, and MLR
all demonstrated significant predictive value, with SIRI showing the
best predictive performance. In terms of combined prediction using
multiple indicators, the combination of AISI and MLR yielded the
best predictive effect. According to the optimal cut-off value, a strati-
fied analysis of the enrolled patients revealed that high preoperative
levels of SIRI, AISI, and MLR indicated poor prognosis.

Conclusion: AlSI, SIRI, and MLR serve as important indicators for
the prognostic evaluation of patients with NSCLC. They not only
accurately reflect the body’s inflammatory and immune status but
can also be applied in combination for the prognostic evaluation of
patients with NSCLC, providing a novel diagnostic perspective and
approach for clinical diagnosis and treatment.
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Introduction

With the development of globalization and population aging, the
incidence rate and mortality rate of cancer have increased sharply.
Among them, lung cancer is the most commonly diagnosed cancer
(accounting for 11.6% of total cases) and the leading cause of can-
cer-related death (accounting for 18.4% of total cancer deaths) [1].
According to statistics from the Chinese National Cancer Center in
2022, lung cancer has the highest incidence rate (21.98%) and mor-
tality rate (28.49%) in China, and it is also the leading cause of cancer
death in both males (31.66%) and females (23%) [2]. Based on dif-
ferent histological type, lung cancer is mainly divided into two major
subtypes: small cell lung cancer and non-small cell lung cancer (NS-
CLC). Small cell lung cancer accounts for approximately 15% of all
lung cancer cases [3,4], while NSCLC accounts for about 85% of all
lung cancer cases, with the main histological subtype being adeno-
carcinoma, squamous cell carcinoma, and large cell carcinoma [5].
Among them, adenocarcinoma accounts for approximately 40% of
lung cancer cases, squamous cell carcinoma accounts for 25-30% of
all lung cancer cases, and large cell carcinoma accounts for approxi-
mately 5-10% of lung cancer cases [6-9].

In recent years, studies have indicated that peripheral blood-re-
lated inflammatory markers are associated with malignant tumors
and have potential value in prognostic diagnosis [10-14]. In the field
of lung cancer research, the systemic inflammation response index
(SIRI), adjusted systemic immune-inflammation index (AISI), and
monocyte-lymphocyte ratio (MLR) play important roles in predicting
the response of patients with NSCLC to radiotherapy, chemothera-
py, immunotherapy, targeted therapy, and surgical treatment. These
markers provide an objective reference for the optimization of clinical
treatment strategies and prognostic evaluation by quantifying the bal-
ance between the immune and inflammatory states of the body [15-
22].
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Materials and Methods
Study patients

This study included 69 patients with primary NSCLC who re-
ceived initial treatment at the Hohhot First Hospital, Inner Mongolia
Autonomous Region, from January 2020 to May 2025 (Figure 1). In-
clusion criteria: initial treatment; diagnosis of NSCLC confirmed by
clinical evaluation, surgical pathology, and imaging; complete hema-
tological test reports within one week before surgery; complete and
detailed medical records. Exclusion criteria: patients who received
hematopoietic factors or hormone therapy within the past two weeks;
those with concurrent acute infections or infections at other sites; pa-
tients with other malignant tumors or serious primary diseases; recur-
rence of lung cancer or metastasis of primary tumors from other sites
to the lungs; patients with hematologic system diseases, bone marrow
hematopoietic system diseases, autoimmune diseases, or systemic
diseases. The clinical data collected in this study included: general
information such as sex, age, smoking history, alcohol consumption
history, and history of underlying diseases (hypertension, diabetes);
blood test reports within one week before surgery. Among them, the
SIRI is defined as the ratio of the product of neutrophil count and
monocyte count to lymphocyte count; the AISI is defined as the ratio
of the product of platelet, neutrophil, and monocyte counts to lym-
phocyte count; and the MLR is defined as the ratio of monocyte count
to lymphocyte count.

Figure 1: Flow diagram.

Follow up

Postoperative follow-up is conducted through diversified ap-
proaches to ensure comprehensive and timely understanding of the
patient’s recovery status. Specifically, the follow-up mainly includes
two categories: Outpatient Re-examination, which involves face-to-
face consultations, relevant imaging examinations (such as CT, ul-
trasound, etc.), laboratory tests (such as complete blood count, bio-
chemical indicators, etc.), and physical examinations to intuitively
assess the recovery of physical functions after surgery; Telephone
Follow-up, during which medical staff contact the patient or their
family members by phone to inquire in detail about the patient’s daily
symptoms, medication usage, dietary and sleep patterns, and provide
targeted health guidance. The deadline for this follow-up work is
May 1, 2025. All patients who meet the follow-up criteria before this
date are included in the follow-up system.

Statistical analysis

Data analysis was performed using SPSS 25.0 statistical software
and GraphPad Prism 9.0. First, the Kolmogorov-Smirnov test was

used to assess the normality of the data: for variables with a normal
distribution, the t-test was used for intergroup comparisons; for vari-
ables with a non-normal distribution, the Mann-Whitney U test was
applied. For categorical data, the y? or Fisher’s exact test was used for
comparison. To evaluate the predictive ability of inflammatory mark-
ers, receiver operating characteristics (ROC) curve was plotted, and
the area under the curve (AUC), cut-off values, specificity (SP), sen-
sitivity (SE), and Youden index were calculated. Based on the cut-off
value as the threshold, stratified comparisons were conducted for data
at different levels. Multiparameter combined testing was conducted
using logistic regression and ROC curve comprehensive analysis. The
presentation of measurement data was as follows: data conforming
to a normal distribution were expressed as mean standard deviation
(); data not conforming to a normal distribution were expressed as
median (lower quartile, upper quartile) [M (Q1, Q3)]. All tests were
two-sided and p values less than 0.05 were considered significant.

Results
Basic clinical data of the investigators included in the study

In this study, there were 30 cases in the progression group and 39
cases in the non-progression group. The number of male/female pa-
tients was 48:21, with a mean age of 65.101.33 years. The number of
smokers/non-smokers was 22:47; the number of patients with/without
a history of alcohol consumption was 16:53; the number of patients
with/without hypertension was 22:47; and the number of patients
with/without diabetes was 9:60. The median neutrophil level was 4.36
(3.185, 5.235) , the median lymphocyte level was 1.53 (1.04, 2.015)
, and the monocyte level was (0.460.22) . The median platelet level
was 226 (187, 281) , the median MLR was 0.293 (0.2118, 0.3998),
the median SIRI was 1.16 (0.7811, 2.3802), and the median AISI was
277.4636 (139.9349, 542.0455). There were statistically significant
differences between the two groups in neutrophil count (P0.012),
monocyte count (P0.001), SIRI (P < 0.05, Table 1).

Character- Non-progres- Progression
s . X/t/Z value P value
istics sion group group
Gender 0.356 0.551
Male 26 (54.2) 22 (45.8)
Female 13 (61.9) 8 (38.1)
Smoking
X 0.051 0.821
history
Ever 12 (54.5) 10 (45.5)
Never 27(57.4) 20 (42.6)
Alcohol
A 0.001 0.980
history
Ever 9(56.3) 7 (43.8)
Never 30 (56.6) 23 (43.4)
Hypertension 1.610 0.205
Ever 10 (45.5) 12 (54.5)
Never 29 (61.7) 18 (38.3)
Diabetes
. 0.089 0.766
Mellitus
Ever 6 (66.7) 3(33.3)
Never 33 (55) 27 (45)
Age(year) 62.95+ 1.90 67.90+ 1.73 -1.88 0.064

J Pulm Med Respir Res ISSN: 2573-0177, Open Access Journal

DOI: 10.24966/PMRR-0177/100097

Volume 12 « Issue 1 « 100097


doi: 10.24966/PMRR-0177/100082
mailto::http://dx.doi.org/10.24966/PMRR-0177/100097

Citation: Liu C, Yuan Z, Zhang W, Guo J, Mao Y (2026) Relationship Between Preoperative SIRI, AlSI, and MLR Levels and Prognosis in Patients with NSCLC: A

Retrospective Cohort Study. J Pulm Med Respir Res 12: 097.

e Page30of 6 e

Neutrophil 3.75 (2.93, 4.86 (4.2925,
25 0.012
count(x109/L) 5.06) 5.915)
Lymphocyt 1.57 (0.98 1.47 (1.07
ymphoey'e (058, (.7, -0.617 0.537
count(x109/L) 2.04) 2.0125)
Monocyte
0.4+0.2451 | 0.5473+0.3403 -0.14733 0.001
count(x109/L)
Plate- 231.5 (204.5,
217 (187, 271) -1.798 0.072
let(<109/L) 296.25)
23.1 21.11, 21.6 (20.37,
BMI -1.077 0.281
24.22) 24.60)
0.95 (0.68, 1.80 (1.15,
SIRI -3.692 <0.001
1.28) 2.55)
179.60 490.88
AISI (115.97, (247.62, -3.704 <0.001
323.29) 874.01)
0.24 (0.19, 0.37(0.27,
MLR -3.553 -3.553 <0.001
0.30) 0.52)
Table 1: Comparison of general data between the two groups n(%).

The value of preoperative inflammatory markers in pre-
dicting the prognosis of patients with NSCLC

Auxiliary predictive value analysis of individual indicator testing:
To evaluate the auxiliary value of SIRI, AISI, and MLR in predicting
the prognosis of patients with NSCLC, ROC curve was plotted using
the above variables as test variables. The results showed that the AUC
of SIRI was 0.762. The cut-off value obtained from the ROC curve
for SIRI was 1.2861, with the corresponding maximum Youden index
0f 0.503, sensitivity (SE) of 0.733, and specificity (SP) of 0.769. Sim-
ilarly, the AUC of AISI was 0.7615, with a cut-off value of 367.2837,
SE of 0.633, and SP of 0.846; the AUC of MLR was 0.7496, with
a cut-off value of 0.3055, SE of 0.7, and SP of 0.769 (Figure 2 and
Table 2).

Figure 2: ROC curves of peripheral blood individual indicators for pre-
dicting prognosis in NSCLC patients.

Biomarker Cut-off value SE SP Youden AUC
SIRI 1.2861 0.733 0.769 0.503 0.762
AISI 367.2837 0.633 0.846 0.479 0.7615
MLR 0.3055 0.7 0.769 0.469 0.7496

Table 2: The Evaluation Role of Individual Indicator Tests in NSCLC

Based on the cut-off values of the test variables SIRI, AISI, and
MLR, the enrolled patients were divided into low-index groups and
high-index groups. The clinical data of the two groups were analyzed,

and the results showed that: Patients in the low SIRI group had a
better prognosis than those in the high SIRI group (P < 0.001). There
were no statistically significant differences in gender, smoking histo-
ry, drinking history, hypertension, or diabetes (all P > 0.05, Table 3);
Patients in the low AISI group had a better prognosis than those in
the high AISI group (P < 0.001). There were no statistically signifi-
cant differences in gender, smoking history, drinking history, hyper-
tension, or diabetes (all P > 0.05, Table 4); Patients in the low MLR
group had a better prognosis than those in the high MLR group (P <
0.001). There was a statistically significant difference in gender (P
= 0.029), while no statistically significant differences were found in
smoking history, drinking history, hypertension, or diabetes (all P >
0.05, Table 5).

Auxiliary predictive value analysis of multiple indicator tests

To evaluate the auxiliary value of multiple indicators on the prog-
nosis of patients with NSCLC, random non-repetitive combinations
of SIRI, AISI, and MLR were performed. Logistic regression and
ROC curve comprehensive analysis were conducted, and the ROC
curves for combined multi-indicator detection were plotted (Figure
3). The results showed that the AUC for the combination of AISI and
MLR was 0.7735, with a corresponding maximum Youden index of
0.469, SE of 0.7, and SP of 0.769. Similarly, the AUC for the com-
bination of AISI and SIRI was 0.7658, with SE of 0.733 and SP of
0.821; the AUC for the combination of SIRI and MLR was 0.7641,
with SE of 0.767 and SP of 0.744; the AUC for the combination of
SIRI, MLR, and AISI was 0.7658, with SE of 0.733 and SP of 0.795
(Table 6).

Discussion

Lung cancer has become a major global public health issue and a
key focus of research. In 2022, China reported 1,060,600 new cases of
lung cancer and 733,300 deaths related to lung cancer [23]. In recent
years, numerous experts and scholars have been engaged in research
on the mechanisms of occurrence, patterns of progression, preven-
tion and treatment strategies, and prognostic evaluation of malignant
tumors, aiming to improve the effectiveness of early screening and
the accuracy of prognostic evaluation for malignant tumors, thereby
effectively enhancing patients’ quality of life. A large number of ex-
isting studies have clearly confirmed that the levels of inflammatory
factors are closely associated with the occurrence and development of
malignant tumors [24,25].

The role of inflammatory response in tumor initiation, progres-
sion, and treatment has attracted considerable attention in the aca-
demic community. As early as the mid-19th century, Rudolf Virchow
first proposed the theory of the correlation between inflammation and
tumors, suggesting that chronic inflammation (such as ulcers and un-
healed wounds) could lead to carcinogenesis [26]. This pioneering
view laid an important foundation for subsequent research. In 1971,
Folkman first proposed the theory that tumor growth depends on
angiogenesis [27]. Although it did not directly focus on inflamma-
tion, angiogenesis is an important component of the inflammatory
response, and inflammatory cells (such as macrophages) can support
tumor development by releasing pro-angiogenic factors such as vas-
cular endothelial growth factor. Folkman’s research laid the foun-
dation for the cascade reaction of inflammation-angiogenesis-tumor
progression. In 1986, Dvorak [28], through observing the inflamma-
tory characteristics of tumor tissues, pointed out that the tumor mi-
croenvironment is highly similar to the wound healing process, and
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Gender Smoking history Alcohol history
Group b
Male Female Ever Never Ever Never
low SIRI group 38 24(50) 14(66.7) 13(59.1) 25(53.2) 10(62.5) 28(52.8)
high SIRI group 31 24(50) 7(33.3) 9(40.9) 22(46.8) 6(37.5) 25(47.2)
* 1.64 0.211 0.464
P value 0.2 0.646 0.496
Hypertension Diabetes Mellitus prognosis
Group number
Ever Never Ever Never non-progression group progression group
low SIRI group 38 12(54.5) 26(55.3) 4(44.4) 34(56.7) 30(76.9) 8(26.7)
high SIRI group 31 10(45.5) 21(44.7) 5(55.6) 26(43.3) 9(23.1) 22(73.3)
* 0.004 0.108 17.309
P value 0.952 0.743 <0.001
Table 3: Comparison of clinical characteristics between patients in the low SIRI group and high SIRI group n(%).
Gender Smoking history Alcohol history
Group b
Male Female Ever Never Ever Never
low AISI group 44 29(60.4) 15(71.4) 14(63.6) 30(63.8) 11(68.8) 33(62.3)
high AISI group 28 19(39.6) 6(28.6) 8(36.4) 17(36.2) 5(31.3) 20(37.7)
x 0.767 <0.001 0.224
P value 0.381 0.988 0.636
Hypertension Diabetes Mellitus prognosis
Group number
Ever Never Ever Never non-progression group progression group
low AISI group 44 13(59.1) 31(66) 5(55.6) 39(65) 33(84.6) 11(36.7)
high AISI group 28 9(40.9) 16(34) 4(44.4) 21(35) 6(15.4) 19(63.3)
® 0.306 0.032 16.873
P value 0.58 0.859 <0.001
Table 4: Comparison of clinical characteristics between patients in the low AISI group and high SIRI group n(%).
Gender Smoking history Alcohol history
Group number
Male Female Ever Never Ever Never
low MLR group 39 23(47.9) 16(76.2) 11(50) 28(59.6) 10(62.5) 29(54.7)
high MLR group 30 25(52.1) 5(23.8) 11(50) 19(40.4) 6(37.5) 24(45.3)
x 4.752 0.559 0.303
P value 0.029 0.455 0.582
Hypertension Diabetes Mellitus prognosis
Group Number
Ever Never Ever Never non-progression group progression group
low MLR group 39 12(54.5) 27(57.4) 4(44.4) 35(58.3) 30(76.9) 9(30)
high MLR group 30 10(45.5) 20(42.6) 5(55.6) 25(41.7) 9(23.1) 21(70)
x* 0.051 0.179 15.192
P value 0.821 0.672 <0.001
Table 5: Comparison of clinical characteristics between patients in the low MLR group and high SIRI group n(%).
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Figure 3: ROC curves of multiple peripheral blood indicators for predict-
ing prognosis in NSCLC patients

biomarker SE Sp Youden AUC
AISI+MLR 0.7 0.769 0.469 0.7735
AISI+SIRI 0.733 0.821 0.554 0.7658
SIRI+MLR 0.767 0.744 0.51 0.7641
SIRI+MLR-+AISI 0.733 0.795 0.528 0.7658

Table 6: Evaluation of the combined detection of various indicators in
NSCLC.

found that tumor cells exploit the inflammatory microenvironment to
promote their own growth and survival. This viewpoint provided a
critical framework for subsequent research on the role of inflamma-
tion in tumorigenesis. In 2011, Hanahan and other scholars expanded
the hallmark features of cancer from six in 2000 to ten, discovering
that inflammation promotes the acquisition of core hallmark capabil-
ities of cancer cells-such as proliferation [29], invasion, and immune
evasion-by modulating the tumor microenvironment [30], playing
a key role in the initiation, progression, metastasis, and prognostic
evaluation of tumors. In 2017, the Suarez-Carmona team continued
the classic view that neoplasms are wounds that never heal [31], em-
phasizing that chronic inflammation is one of the important character-
istics of neoplasms. In 2022, Hanahan®*?updated the cancer hallmarks
to 14 items, emphasizing that inflammation drives tumor progression
through epigenetic regulation and metabolic reprogramming.

Compared with single inflammatory indicators, AISI, SIRI, and
MLR comprehensively assess the immune and inflammatory status
of the tumor microenvironment by integrating neutrophil, platelet,
monocyte, and lymphocyte counts, and play a significant role in key
processes such as tumor invasion and metastasis, immune escape,
and treatment resistance. Hu et al s teamfound that NSCLC patients
with low SIRI had a longer median overall survival (OS) than NS-
CLC patients with high SIRI. Rice, et al. found that a low SIRI value
was significantly associated with longer disease-free survival (PFS)
[16,16,19]. TANG et al. team confirmed that SIRI is an independent
prognosis factor for PFS and OS, and the median OS and median PFS
of patients in the high SIRI group were significantly lower than those
in the low SIRI group [20,21]. Ma et al. used the Cox proportional
hazards model to confirm that AISI was a risk factor for OS and PFS
[17]. The Phan team found that patients with high pre-treatment MLR
had a lower median PFS than patients with low pre-treatment MLR
[18]. Zhou et al. confirmed that a low Monocyte-Lymphocyte Ratio

indicated decreased OS and PFS in patients with NSCLC, that is, a
high MLR indicated decreased OS and PFS in patients with NSCLC
[22].

In this study, we found that SIRI, AISI, MLR, and their combined
indicators are of great value in predicting the prognosis of NSCLC
patients. In terms of single-indicator prediction, the predictive value
of SIRI (AUC = 0.762) is higher than that of AISI (AUC = 0.7615)
and MLR (AUC = 0.7496). For the combined prediction of multiple
indicators, the combined prediction effect of AISI and MLR is the
best (AUC = 0.7735). According to the cut-off values of SIRI, AISI,
and MLR, the enrolled patients were divided into low-index groups
and high-index groups. It was found that the 6 subgroups (high/low
SIRI groups, high/low AISI groups, and high/low MLR groups) had
statistically significant differences in the prognosis of NSCLC pa-
tients (all P <0.001). There were no statistically significant differenc-
es in smoking history, drinking history, hypertension, or diabetes (all
P > 0.05). However, there was a statistically significant difference
in gender between patients in the low MLR group and those in the
high MLR group (P = 0.029), which is consistent with the view put
forward by Li et al. that “MLR has significant differences between
different gender groups”. The other subgroups showed no statistically
significant differences in gender (all P > 0.05) [32-34].

In summary, the AISI, SIRI, and MLR are important indicators for
evaluating the prognosis of patients with NSCLC. Currently, periph-
eral blood cell count has become a commonly used testing method
due to its simplicity, cost-effectiveness, and rapidity. The SIRI, AISI,
and MLR not only reflect the inflammatory and immune status of the
body but can also be used for multi-index combined evaluation of
the prognosis in patients with NSCLC, providing a novel diagnostic
approach for clinical diagnosis and treatment. However, this study
has certain limitations. Due to its single-center design and relatively
small sample size, data collection may be subject to selection bias,
and there were missing data during the follow-up process, resulting in
incomplete collection of prognosis information such as OS and PFS
for some patients. Therefore, the generalizability of its conclusions,
as well as the in-depth application value and reference ranges of the
related indicators, still require further exploration and validation
through multicenter joint studies and expanded sample size clinical
trials.
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