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Background: We aimed to investigate the predictive value of a systematic serum inflammation index, pan-immune-inflammatory 
value (PIV), in pathological complete response (pCR) of patients treated with neoadjuvant immunotherapy to further promote ideal 
patients’ selection.
Methods: The clinicopathological and baseline laboratory information of 128 NSCLC patients receiving neoadjuvant immunochem
otherapy between October 2019 and April 2022 were retrospectively reviewed. We performed least absolute shrinkage and selection 
operator (LASSO) algorithm to screen candidate serum biomarkers for predicting pCR, which further entered the multivariate logistic 
regression model to determine final biomarkers. Accordingly, a diagnostic model for predicting individual pCR was established. 
Kaplan–Meier method was utilized to estimate curves of disease-free survival (DFS), and the Log rank test was analyzed to compare 
DFS differences between patients with and without pCR.
Results: Patients with NSCLC heterogeneously responded to neoadjuvant immunotherapy, and those with pCR had a significant 
longer DFS than patients without pCR. Through LASSO and the multivariate logistic regression model, PIV was identified as 
a predictor for predicting pCR of patients. Subsequently, a diagnostic model integrating with PIV, differentiated degree and 
histological type was constructed to predict pCR, which presented a satisfactory predictive power (AUC, 0.736), significant agreement 
between actual and our nomogram-predicted pathological response.
Conclusion: Baseline PIV was an independent predictor of pCR for NSCLC patients receiving neoadjuvant immunochemotherapy. 
A significantly longer DFS was achieved in patients with pCR rather than those without pCR; thus, the PIV-based diagnostic model 
might serve as a practical tool to identify ideal patients for neoadjuvant immunotherapeutic guidance.
Keywords: non-small-cell lung cancer, pan-immune-inflammatory value, neoadjuvant immunochemotherapy, pathological complete 
response, survival benefits

Introduction
More than 35% of patients with non-small-cell lung cancer (NSCLC) are diagnosed with locally advanced stage disease.1 

Although patients with NSCLC usually undergo radical resection, nearly half of them remain to experience recurrence and 
ultimately succumb to the disease.2,3 With respect to patients with resectable, locally advanced stage NSCLC, neoadjuvant 
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immune checkpoint inhibitors (ICIs) plus chemotherapy have been explored to induce an unexpectedly high pathological 
response rate and recommended to be used in clinical settings in the National Comprehensive Cancer Network (NCCN) 
guideline. The prospective, multicenter, open-label, randomized stage III trial Checkmate 816 has reported that the 
pathological complete response (pCR) of patients with resectable stage IB-IIIA NSCLC receiving neoadjuvant nivolumab 
plus chemotherapy was nearly 11 times higher than that of patients only treated with adjuvant chemotherapy (P < 0.0001), 
which suggested the possible short-term benefits of neoadjuvant immunotherapy-based treatment for patients with NSCLC. 
Moreover, its latest long-term follow-up results presented significantly better event-free survival (EFS) benefits from 
neoadjuvant immunochemotherapy than from chemotherapy alone (31.6 months vs 20.8 months, P = 0.0052). In addition, 
subgroup analysis further favored nivolumab plus chemotherapy rather than sole chemotherapy for better pCR and longer 
EFS, regardless of the tumor stage, programmed cell death ligand 1 (PD-L1) expression level, and histological type.4

Major pathological response (MPR) is characterized by the presence of no more than 10% residual tumor cells in both 
the primary tumor bed and all sampled regional lymph nodes after neoadjuvant therapy and surgery, and the pCR is 
diagnosed in the absence of residual cancer cells in the lung mass from the surgical specimen and all sampled regional 
lymph nodes following the completion of neoadjuvant treatment and resection. MPR and pCR are usually used as 
surrogate endpoints in clinical trials on neoadjuvant immunotherapy, which is a strong predictor of long-term survival.5,6 

As reported in previous clinical trials, the pCR rates after neoadjuvant immunotherapy for patients with NSCLC range 
from 4.9% to 63%;7–9 ie, most patients with NSCLC fail to respond positively to ICIs in the neoadjuvant setting. 
Meanwhile, immune-related adverse events are common.10 PD-L1 and tumor mutational burden are the most common 
potential predictor for responses to ICIs, but their application was limited due to their unsatisfactory predictive accuracies 
and high costs.11 Hence, the exploitation of novel, effective, and practical biomarkers at a low cost to select ideal patients 
who could benefit from neoadjuvant immunotherapy is necessary and meaningful.

It is widely acknowledged that serum inflammation indexes are closely associated with the systemic immune-inflammatory 
status of patients with lung cancer.12–14 Some serum inflammation indexes, such as neutrophil-to-lymphocyte ratio (NLR), 
monocyte–lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), and prognostic nutrition index (PNI), have been 
explored as biomarkers for the efficacy of immunotherapy for patients with advanced NSCLC.13,15,16 However, their predictive 
value in neoadjuvant immunotherapy for resectable NSCLC patients is poorly elucidated. Only one study analyzed a subpart of 
their total cohort and further found that NLR was related to the pathological response to neoadjuvant immunochemotherapy.17 

Recently, a novel, systematic serum inflammation index, the pan-immune-inflammatory value (PIV), was shown to exhibit 
a stronger predictive performance than other serum indexes in the salvage of metastatic colorectal and breast cancer.18,19 

Meanwhile, the correlation between PIV and the pathological response to neoadjuvant immunotherapy in NSCLC remained 
unclear.

In the current study, we analyzed a real-world NSCLC cohort treated with neoadjuvant immunochemotherapy to 
investigate the diagnostic value of PIV in predicting pCR. In addition, we developed a model integrating PIV with other 
clinicopathological features to predict pCR after neoadjuvant immunochemotherapy for patients with NSCLC.

Materials and Methods
Patients
This study was conducted in accordance with the recommendations of the Declaration of Helsinki and was approved by 
the Institutional Review Board of Sun Yat-sen University Cancer Center (SYSUCC) (No. B2022-445-01). The require
ment for written informed consent from patients was waived because this was a retrospective study, and the medical data 
of patients were handled with confidentiality without any intervention.

In the current study, patients with NSCLC who underwent neoadjuvant immunotherapy and subsequently completed 
surgery between October 2019 and April 2022 at SYSUCC were screened retrospectively. Key inclusion criteria included 
(1) clinical diagnosis of stage IIA-IIIB (cT1-4N0-3) NSCLC according to the eighth edition of the American Joint 
Committee on Cancer (AJCC, 2010) criteria by biopsy pathology; (2) administration of at least 2 cycles of neoadjuvant 
immunochemotherapy; (3) complete pretreatment laboratory data of peripheral blood counts and albumin; (4) resection 
specimens subjected to pathological assessment after completion of neoadjuvant immunotherapy. Besides, ICIs are 
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largely ineffective for NSCLC patients with epidermal growth factor receptor (EGFR) gene mutation and anaplastic 
lymphoma kinase (ALK) gene rearrangement, and several large clinical trials, such as Checkmate 816 and NADIM, both 
excluded patients with EGFR mutation and ALK rearrangement. Therefore, patients with EGFR mutation and ALK 
rearrangement were also excluded from the current study.

Data Collection and Definition of Serum Inflammation Indexes
We manually retrieved patients’ laboratory data measured one week before neoadjuvant treatment from the electronic medical 
record system of SYSUCC, including the counts of neutrophils (109/L, N), monocytes (109/L, M), platelets (109/L, P), 
lymphocytes (109/L, L), and serum albumin concentrations (105/L, A). The specific serum inflammation indexes were calculated 
as follows: PIV = N*M*P/,18,19 NLR = N/L,20 MLR = M/L,21 PLR = P/L,20 platelet–albumin ratio (PAR) = P/A,22 systemic 
immune inflammation index (SII) = P*NLR,23 PNI = A+5*L,24 systemic inflammation response index (SIRI) = N*ML.25,26 

According to the cutoff value determined by the median value, continuous serum inflammation index parameters were classified 
as categorical variables (high vs low), namely, PIV (371.97), NLR (2.51), MLR (0.26), PLR (157.50), PAR (6.70), SII (389.55), 
PNI (52.33), and SIRI (1.35). Moreover, other clinicopathological factors, such as gender, age, histological type, cT stage, cN 
stage, smoking history, and differentiation degree, were also collected from the electronic medical record system of SYSUCC. 
The disease in all patients in this study was restaged according to the eighth edition AJCC criteria.

Pathological Assessment After Neoadjuvant Immunotherapy
The sample pathology was assessed by two professional pathologists based on multidisciplinary recommendations from 
the International Association for Lung Cancer Research.27 pCR is defined as the absence of residual tumor cells in the 
primary tumor bed and all sampled lymph nodes after neoadjuvant therapy and surgery. MPR is defined as the presence 
of no more than 10% residual cancer cells within the primary tumor bed, which is same as the Checkmate 159 study.28

Follow-Up of Patients and Study Endpoints
Patients were followed up every 3 months postoperatively with blood examination, and chest and abdominal computed 
tomography (CT), positron emission tomography, and brain magnetic resonance imaging (MRI) were performed if 
necessary. The main study endpoint is pCR, and the secondary study endpoint is disease-free survival (DFS), which is 
defined as the time interval from the date of surgery to the date of the first event recurrence.

Statistical Analysis
Continuous variables were presented as median values with interquartile ranges (IQR). We used Student’s t-test to 
compare continuous variables with normal distribution and Mann–Whitney U-test to compare continuous variables which 
do not fit normal distribution. Categorical variables were listed as count (percentage) and compared using the chi-squared 
test or Fisher’s exact test. Considering too many variables and multicollinearity among variables will weakening 
statistical power of multivariate Logistics model, the least absolute shrinkage and selection operator (LASSO) algorithm 
was used via the “glmnet” R package to eliminate possible multicollinearity and narrow down candidate diagnostic 
serum inflammation indexes. LASSO can compress the regression coefficients of some unnecessary variables to zero and 
then remove them from the model to achieve the purpose of variable screening, ensuring the simplicity and stability of 
the model. It also realizes the combination and optimization of the characteristics of optimal subset and ridge regression. 
When applied to variable screening, LASSO can be used no matter it is continuous, binary, or multi-classification, and it 
is effective in processing high-dimensional small sample data and solving multicollinearity problems. At the same time, 
there are several points to note in the analysis process of LASSO. First, LASSO may inevitably produce some deviation 
in the process of coefficient compression of variables; second, when there are highly correlated features in a set of 
predictors, LASSO can only select one of the features, resulting in an inaccurate result, or when the number of variables 
is much larger than the number of samples, LASSO’s fitting effect is poor. Finally, we performed multivariate logistic 
regression analysis to determine the independent diagnostic serum factors for predicting pCR. Based on the results of the 
multivariate logistic regression analysis, a diagnostic model for predicting pCR from neoadjuvant immunotherapy was 
subsequently developed and graphically presented as a nomogram using the “rms” package of R software, according to 
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which, each subtype within these variables would be scored on the point scale, by adding up the total score and locating it 
on the total point scale, we could draw a straight line down to determine the estimated probability of pCR. Subsequently, 
we internally assessed the predictive accuracy of this nomogram through the area under the curve (AUC) of the receiver 
operating characteristic (ROC) and calibration curves, whose X-axis and the Y-axis respectively present the predicted and 
actual pCR probability, and the 45-degree dashed lines through the coordinate origin represent the excellent calibration 
models. In addition, the clinical value of our nomogram was evaluated by decision curve analysis (DCA), which could 
assess the net benefit of NSCLC patients from neoadjuvant immunotherapy. Survival curves for DFS were estimated 
using the Kaplan–Meier method and compared using the Log rank test. Statistical analyses in our study were performed 
using R software (version 4.0.1, Vanderbilt University, Nashville, TN, USA). A two-tailed P value <0.05 was considered 
statistically significant.

Results
Clinicopathological Characteristics of Patients
A total of 128 patients with NSCLC were considered eligible for this study, among them, 91 cases had lung squamous 
carcinoma (LUSC), 21 patients had lung adenocarcinoma (LUAD), 9 patients had lung lymphoepithelioma-like carci
noma (LELC), 4 patients had adenosquamous carcinoma, and 3 patients had large cell neuroendocrine carcinoma. As 
listed in Table 1, the median age of total patients was 61 years old. Before neoadjuvant therapy, 113 patients were 
diagnosed with lymph node metastasis, and 83 of them exhibited the pathological absence of cancer cells in all lymph 
node samples after surgery. Fifty-one patients achieved pCR after neoadjuvant immunotherapy, and they showed poorer 
differentiation and tumor undifferentiation (P = 0.012) and a higher proportion of LUSC (P = 0.042).

Table 1 Patients’ Characteristic

Characteristics Total  
N = 128

Non-pCR  
N = 77

pCR  
N = 51

P value

Gender 0.122
Male 114 (89.1) 66 (85.7) 48 (94.1)

Female 14 (10.9) 11 (14.3) 3 (5.9)

Age (year), median (IQR) 61.0 (56.3–66.0) 61.0 (56.5–65.5) 60.0 (56.0–66.0) 0.682
Smoking history 0.067

No 31 (24.2) 23 (29.9) 8 (15.7)

Yes, or ever 97 (75.8) 54 (70.1) 43 (84.3)
cT stagea 0.512

T1 9 (7.0) 5 (6.5) 4 (7.8)

T2 57 (44.5) 37 (48.1) 20 (39.2)
T3 37 (28.9) 21 (27.3) 16 (31.4)

T4 25 (19.5) 14 (18.2) 11 (21.6)

cN stagea 0.396
N0 15 (11.7) 8 (10.4) 7 (13.7)

N1 26 (20.3) 13 (16.9) 13 (25.5)

N2 69 (53.9) 46 (59.7) 23 (45.1)
N3 18 (14.1) 10 (13.0) 8 (15.7)

Differentiation degree 0.012
Moderate 32 (25.0) 25 (32.5) 7 (13.7)
Poor 74 (57.8) 42 (54.5) 32 (62.7)

Undifferentiated 22 (17.2) 10 (13.0) 12 (23.5)

Histological type 0.042
LUSC 90 (70.3) 48 (62.3) 42 (82.4)

LUAD 21 (16.4) 15 (19.5) 6 (11.8)

Othersb 17 (13.3) 14 (18.2) 3 (5.9)

(Continued)
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ICIs used in NSCLC patients in this study were conducted every 21 days, including Nivolumab (240 mg), Pembrolizumab 
(200 mg), Tislelizumab (200 mg), Toripalimab (240 mg), Sintilimab (200 mg), Camrelizumab (200 mg), and durvalumab 
(1000 mg). The most common neoadjuvant regimens included Tislelizumab plus albumin-bound paclitaxel plus platinum (44, 
34.4%). Details of the immunochemotherapy regimen were shown in Supplementary Table.

Identification of Diagnostic Serum Biomarkers for pCR
Figure 1 illustrates the pathological response after neoadjuvant immunochemotherapy. A flow chart displaying the identifica
tion of diagnostic biomarkers for pCR is provided in Figure 2. First, we performed the LASSO regression algorithm to screen 
the most valuable diagnostic serum markers without multicollinearity. Among the 13 candidate factors without zero 
coefficients at the optimal value −3.43 of log(e)λ (Supplementary Figure 1A and B), PIV, differentiated degree, histological 
type, and smoking history were selected for subsequent multivariate logistics regression model, which showed that high PIV 
(P = 0.030, OR 2.395; 95% CI 1.087–5.278), differentiated degree (P = 0.001, OR 3.100; 95% CI 1.588–6.167), and 
histological type (LUSC versus others, P = 0.003, OR 0.103; 95% CI 0.023–0.457) were the independent diagnostic 
biomarkers for pCR (Table 2).

Table 1 (Continued). 

Characteristics Total  
N = 128

Non-pCR  
N = 77

pCR  
N = 51

P value

PIV, median (IQR) 371.97 (190.50–590.21) 346.23 (185.77–547.84) 488.54 (208.12–710.75) 0.053
NLR, median (IQR) 2.51 (1.83–4.01) 2.45 (1.83–3.84) 2.85 (1.91–4.05) 0.712

MLR, median (IQR) 0.26 (0.21–0.36) 0.25 (0.19–0.34) 0.28 (0.22–0.40) 0.413

PLR, median (IQR) 157.50 (119.53–201.95) 157.37 (117.17–201.41) 159.50 (122.68–206.37) 0.817
PAR, median (IQR) 6.70 (5.32–8.19) 6.60 (5.24–7.85) 6.92 (5.50–8.78) 0.180

SII, median (IQR) 389.55 (234.22–760.14) 382.88 (225.43–619.34) 435.35 (242.78–793.21) 0.914

SIRI, median (IQR) 1.35 (0.82–2.07) 1.27 (0.81–1.74) 1.44 (0.91–2.71) 0.192
PNI, median (IQR) 52.33 (49.56–55.68) 52.65 (49.78–55.86) 51.13 (48.80–54.46) 0.417

Notes: aDiagnosed based on the AJCC criteria (8th edition). bIncluding LELC, adenosquamous carcinoma, large cell neuroendocrine carcinoma. 
Bold values: P < 0.05. 
Abbreviations: LUSC, lung squamous carcinoma; LUAD, lung adenocarcinoma; LELC, lung lymphoepithelioma-like carcinoma; PIV, pan-immune 
-inflammatory value; NLR, neutrophil–lymphocyte ratio; MLR, monocyte–lymphocyte ratio; PLR, platelet–lymphocyte ratio; PAR, platelet– 
albumin ratio; SII, systemic immune inflammation index; SIRI, system inflammation response index; PNI, prognostic nutritional index; IQR, 
interquartile ranges.

Figure 1 Representative images of pathological response after neoadjuvant immunotherapy. (A) The gross specimen of lung cancer after neoadjuvant immunotherapy; (B) 
pathological response after neoadjuvant immunotherapy in 200x microscope, red arrow: residual tumor cell, blue area: areas of inflammation and fibrosis.
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Development of a Nomogram for pCR Based on Diagnostic Serum Biomarkers
Integrating above three independent indicators derived from multivariate logistic regression analysis, ie, PIV, differ
entiated degree, and histological type, we established a diagnostic nomogram to predict pCR after neoadjuvant 
immunochemotherapy for patients with NSCLC (Figure 3A). In this nomogram, each factor was assigned a score in 
the point line, and a total score was assigned for each patient with NSCLC. By identifying the patient’s total score on the 
pCR scale, the probability of pCR in each individual could be predicted.

Assessment of the Predictive Performance of the Diagnostic Model
We estimated the AUC of the ROC curve of this nomogram to evaluate its diagnostic performance (Figure 3B), which 
presented a good diagnostic efficacy with a high AUC value of 0.736. The Y-axis of the calibration curve shows the 
observed pathological response, and its X-axis shows the nomogram predicted response. The calibration curve 
(Figure 3C) exhibited good agreement between the virtual and predicted probabilities of the pathological response, 
which indicated the satisfactory predictive performance of our nomogram. In addition, we prepared DCA plots and 
demonstrated that NSCLC patients treated with neoadjuvant immunotherapy could obtain a net benefit from our 
diagnostic nomogram (Figure 3D).

Figure 2 Flowchart of the study design.

Table 2 Multivariate Logistic Regression Analyses for pCR

Factors Multivariate Analysis

OR (95% CI) P value

Histological type

LUSC Reference

LUAD 0.438 (0.149–1.286) 0.133
Othersa 0.103 (0.023–0.457) 0.003

Smoking history 1.408 (0.490–4.044) 0.525

Differentiation degree (moderate versus poor and undifferentiated) 3.100 (1.588–6.167) 0.001
PIV (low versus high) 2.395 (1.087–5.278) 0.030

Notes: aIncluding LELC, adenosquamous carcinoma, large cell neuroendocrine carcinoma. Bold values: P < 0.05. 
Abbreviations: LUSC, lung squamous carcinoma; LUAD, lung adenocarcinoma; LELC, lung lymphoepithelioma-like 
carcinoma; PIV, pan-immune-inflammatory value.
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The Prognostic Value of pCR for Survival
The median follow-up time of our study was 7.6 months (interquartile range: 3.2 to 16.1 months). Fifteen patients suffered 
from tumor recurrence after resection, including 13 non-pCR and 2 pCR. The survival curve revealed that patients with pCR 
had apparently better DFS than those without pCR (Figure 4). However, other clinicopathological characteristics, such as 
age, sex, MPR, and PIV, failed to show prognostic value for patients receiving neoadjuvant immunotherapy 
(Supplementary Figure 2). Further, a multivariate Cox analysis including age, sex, cT stage, cN stage, pCR, histological 
type, differentiated degree and PIV also demonstrated that only pCR was the independent prognostic factor for patients with 
neoadjuvant immunotherapy (P = 0.027, HR 0.166; 95% CI 0.034–0.817) (Supplementary Figure 3).

Discussion
Based on findings from this real-world cohort, PIV was determined to be an independent diagnostic biomarker of pCR 
for patients with NSCLC receiving neoadjuvant immunochemotherapy. Additionally, we further developed a diagnostic 
model integrating PIV with the differentiated degree and histological type to predict individual possibility of pCR, which 
presented a good predictive performance. Subsequently, the survival analysis revealed that pCR was the only prognostic 
factor for DFS.

Inflammation is a key characteristic of tumors and is closely related to anti-tumor immunology.29 On the one hand, the 
expression pattern of inflammation-related genes, cytokines, and inflammatory proteins affects the tumor immune microenvir
onment by influencing local inflammation.30,31 On the other hand, the systemic inflammatory status plays an important role in the 

Figure 3 Development and validation of the nomogram. (A) The nomogram for predicting pCR for NSCLC patients after neoadjuvant immunochemotherapy, according to 
which, each variable could be assigned a score on the point scale, by adding up the total score and locating it on the total point scale, we could draw a straight line down to 
determine the estimated probability of pCR; (B) the receiver operating characteristic curve for the nomogram; (C) the calibration plots for the nomogram. Predicted and 
actual pCR probability were respectively plotted on the X-axis and the Y-axis. The 45-degree dashed lines through the coordinate origin represent the excellent calibration 
models; (D) the decision curve analysis of the clinical value for the nomogram indicated that when the nomogram is used to predict the risk (probability) of pCR, patients 
could obtain better clinical benefits within wide range of risk (probability) threshold. The gray curve represents the hypothesis that all patients with NSCLC undergoing 
neoadjuvant immunochemotherapy. The black line represents the hypothesis that all NSCLC patients do not undergo neoadjuvant immunochemotherapy.
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survival and immunotherapy of cancers.32 Based on the above theories, an increasing number of studies have focused on the 
potential impact of serum inflammation indexes on survival and immunotherapy. Diem et al reviewed data from 52 patients with 
metastatic or non-resectable NSCLC treated with nivolumab, and they showed that NLR and PLR were negative prognostic 
factors for overall survival (OS).12 Another retrospective study, which included data from 86 patients with metastatic renal cell 
carcinoma and 61 patients with metastatic NSCLC receiving nivolumab, demonstrated that an increased NLR at 6 weeks was 
negatively associated with the OS and progression-free survival (PFS).33 Sun et al collected data from 79 and 89 patients 
resectable NSCLC who underwent neoadjuvant immunotherapy and neoadjuvant chemotherapy, respectively, and deduced that 
the baseline NLR before treatment was a predictor of both pCR and DFS.17

NLR only considers neutrophils and lymphocytes but does not include platelets and monocytes, whereas PIV 
integrates all of them. Therefore, PIV might be a more comprehensive reflection of the systemic inflammation status 
and produce a high predictive accuracy, which has been explored in several studies.18,19 Gambichler et al retrospectively 
analyzed data of 49 patients with stage I–III Merkel cell carcinoma and found that PIV was a predictor for tumor 
recurrence.34 With respect to the use of ICIs for anti-tumor therapy, the predictive value of PIV in survival cancers has 
been acknowledged. Corti et al reviewed the data of 163 patients with metastatic colorectal cancer treated with 
immunotherapy and revealed that patients with high PIV had poorer survival. However, an early increase in PIV 
could yield clinical benefits.35 In the current study, we showed that a high pretreatment PIV was a positive biomarker 
of pCR for patients with NSCLC who underwent neoadjuvant immunochemotherapy. This is the first study to explore the 
predictive role of PIV in neoadjuvant immunotherapy for patients with NSCLC.

In clinical practice, a higher pCR rate was observed in patients with LUSC than that in LUAD patients, similar to the 
results obtained in this study. Two previously published Phase II clinical trials also demonstrated that LUSC patients tended to 
have a higher MPR and pCR rate than patients with LUAD.7,36 Another retrospective study collected data from 2064 patients 
with lung cancer from the National Cancer Database and showed that LUSC patients showed greater benefits from 
immunochemotherapy.37 With respect to patients with non-squamous-adenocarcinoma NSCLC, the pathological response 

Figure 4 Disease-free survival for patients with pCR and non-pCR.
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is rarely reported. In this study, 17 patients were pathologically diagnosed with non-squamous-adenocarcinoma NSCLC, and 
only 3 of them exhibited pCR, including 2 patients with LELCs and 1 patient with large cell neuroendocrine carcinoma. 
Additionally, non-squamous-adenocarcinoma was found to be negatively associated with pCR in the multivariate logistic 
analysis. For these conditions, it is essential to explore a more effective regimen to improve the pathological response rate.

However, some limitations of the present study should be considered. First, this was a single-center retrospective study. 
Although we reported the largest real-world cohort to date, the sample size is considerably limited, and selection bias is 
inevitable; hence, the validation of our results in large, multicenter, prospective cohorts is warranted. Second, we failed to 
obtain information on PD-LI expression and tumor mutation burden (TMB). Substantial studies have demonstrated the strong 
association between PD-L1 expression/TMB and response of immunotherapy in pan-cancer including NSCLC. Combined 
with the PD-L1 expression and TMB data, this nomogram might exhibit a better predictive performance for pCR. 
Unfortunately, most pre-treatment biopsy specimens in this study were obtained from primary hospitals, which did not 
have the infrastructure to conduct immune-histochemical staining for PD-L1 and next generation sequencing for TMB. 
Finally, our preliminary follow-up showed that patients with NSCLC with pCR had a significantly longer DFS, ie, pCR was 
a possible predictor for long-term survival benefits, which is in line with the findings of the Checkmate 816 trial.4 Whereas 
although PIV was a predictor for pCR, it failed to present a prognostic value for DFS, which might be explained by the brief 
follow-up. Therefore, we will continue with the follow-up and look forward to the long-term results.

Conclusion
We parsed the positively predictive value of pre-treatment serum PIV in pCR of patients with NSCLC treated with 
neoadjuvant immunotherapy in this study. Subsequently, a diagnostic nomogram integrating with serum PIV, differen
tiated degree and histological type for predicting pCR in NSCLC patients was developed and evaluated with a good 
predictive performance. Therefore, our nomogram based on PIV might serve as a practical tool to identify ideal patients 
with NSCLC most suitable for neoadjuvant immunotherapy, but further validation of the findings in future is necessary.
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