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Abstract: Since the US FDA approved immunotherapy in 2015, immuno-oncology has completely 
changed the treatment of non-small cell lung cancer (NSCLC) and has become a new and effective 
treatment.However, the overall effectiveness of immunotherapy is only 20% to 30%, only a small number 
of patients can benefit from it, and it also produces a series of toxic side effects.Studies have shown that 
tumor-infiltrating lymphocytes (TILs) are associated with a variety of tumor outcomes, especially in lung 
cancer.Therefore, there is still room to improve outcomes for patients with non-small cell lung 
cancer.Finding efficient and accurate biomarkers to predict and screen cancer patients with good 
efficacy for PD-1/PD-L1 inhibitor therapy has become an important clinical research hotspot and urgent 
need.The purpose of this review is to elucidate the clinical significance of TILs and PD-L1 expression in 
NSCLC and its correlation with prognosis, and to provide clinical reference for patients receiving 
immunotherapy. 
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1. Introduction 

Lung cancer is one of the malignant tumors with the fastest increasing morbidity and mortality and 
the greatest threat to human health and life.Non-small cell lung cancer (NSCLC) is the most common 
histological type (80% to 85%) and includes squamouscellcarcinoma（SCC) and adenocarcinoma 
(ADC), large cell lung cancer (LCC), Adenosquamous carcinoma lung cancer (ASC).Current treatments 
for NSCLC include surgical resection, chemoradiotherapy and targeted therapy.Despite great advances 
in new drugs and systemic treatments, the 5-year survival rate for patients with advanced NSCLC is only 
5%.In recent years, with the research of immunotherapy, immune checkpoint inhibitors (ICIs), as a kind 
of immunotherapy-based drugs, have shown obvious clinical advantages in the treatment of lung 
cancer.ICIs mainly enhances the function of immune cells in the human body to achieve the effect of 
strengthening tumor suppression.At present, ICIs has been widely used in the first-line treatment of 
metastatic lung cancer.However, studies have shown that the overall effectiveness of this immunotherapy 
is only between 20% and 30%, and only a very small number of patients show a sustained response to 
treatment[1] .Due to the development of primary or acquired drug resistance, most lung cancer patients 
do not respond well to this therapy.At the same time, as an immune-mechanism drug, ICIs is 
accompanied by a series of immunotoxic reactions, such as checkpoint inhibitory pneumonia (CIP), 
colitis, pituitaritis, thyroiditis, inflammatory arthritis, etc.[2] .In recent years, it has been found that TILs 
in tumor microenvironment are associated with the prognosis of NSCLC. Therefore, this article reviews 
the relationship between TILs in tumor microenvironment and prognosis of NSCLC. 

2. Relationship between TILs in tumor microenvironment and prognosis of NSCLC patients 

The composition of the tumor microenvironment is complex and typically includes immune cells 
such as T lymphocytes and B lymphocytes, tumor-associated macrophages (TAM), dendritic cells (DC), 
natural killer cells (NK), neutrophils and myeloid suppressor cells (MDSC).Interstitial cells, extracellular 
matrix (ECM), other secretory factors, and blood and lymphatic networks act on heterogeneous cancer 
cells and constantly cooperate with each other.In addition, there is increasing evidence that the 
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composition of the tumor microenvironment has an important impact on the development and prognosis 
of patients with lung cancer.Among them, the TILs mainly exists in the Tumor microenvironment of a 
group of heterogeneous lymphocytes,It consists of all monocytes (lymphocytes, plasma cells, monocytes, 
and NK-T cells) scattered in the stromal TILs of the tumor or in the intratumoral TILs located within the 
tumor [3][4][5].It can affect tumor progression and the success of anticancer treatment through its pro-tumor 
and anti-tumor effects [6].Studies have shown that TILs has become an immunological biomarker 
associated with anti-tumor immune response in melanoma, colorectal cancer, and breast cancer[7].In 1987, 
Kradin and his team first reported the trial of tumor TILs in NSCLC patients, but the results showed no 
relevant response;In 2018, Ben-Avi et al. evaluated the feasibility of TILs generation in 5 patients with 
advanced NSCLC who underwent surgery based on the well-established melanoma TILs protocol, and 
the results showed that there was an objective response[8].In 2021, BenjaminC et al. conducted a study 
on the safety and effectiveness of autologous TILs combined with opdivo in 20 patients with advanced 
NSCLC with opdivo monotherapy, and the results showed that TILs treatment became a promising 
candidate for lung cancer immunotherapy, and the proportion of CD4+TIL in NSCLC was relatively 
high[9].Existing clinical research data clearly indicate that the expression of TILs in tumor 
microenvironment not only CD4+TILs subtypes, but also CD8+TILs, CD68+ macrophages and other 
subtypes is closely related to the prognosis of NSCLC patients. Therefore, therapeutic strategies targeting 
TILs are expected to expand the scope of immunotherapy.To benefit a wider range of patients. 

2.1 Relationship between CD4+TILs and prognosis of NSCLC 

CD4+T lymphocytes can currently be divided into the following subtypes: Th1 cells, Th2 cells, Th17 
cells, Th22 cells, Th9 cells, and regulatory T cells (Tregs), with different subtypes playing different roles 
in the immune system.An early review of circulating T cells in patients treated with ipilimumab(anti-
CTLA-4) found that an increase in CD4+T cell percentage at later 8-14 weeks was also associated with 
positive clinical outcomes[10] As an important immune cell, CD4+T lymphocytes have attracted much 
attention in recent years.Researchers who studied melanoma have deeply explored the role of CD4+T 
cells and found that this type of cell has the ability to kill tumors.Through MHCII class tetramer 
separation technology, experimental results show that antigen-specific CD4+T cells (NY-ESO-1,MAGE-
A3) have significant single-cell toxicity and can directly kill tumor cells pretreated with IFN-g or stably 
enhanced with CIITA transduction[11] .In the study of NSCLC, relevant scholars used flow cytometry to 
detect that TILs in patients with this disease were mainly composed of 13 different immune cell types, 
among which T cells dominated and CD4+T cells had the largest number (26%), and CD4+TILs were 
closely related to the prognosis of NSCLC.Draghi et al. further demonstrated that tumor-specific CD4+ 
TILs can kill their own cancer cells via MHCII class (MHC-II), independent of functional MHCI class 
(MHC-I) antigen presentation or IFNg signaling.This may have potential and far-reaching implications 
for the optimization of TILs therapy and immunotherapy[12]. 

However, a meta-analysis conducted by Chen B et al. indicated that NSCLC patients with a high 
density of CD4+ TILs in the tumor nest of intratumor lymphocytes (TN) will have better overall survival 
(OS) (HR = 0.88;95% ci, 0.77-0.99;p<0.001) and disease-specific survival (DSS) (HR = 0.75;95% ci, 
0.52 to 0.98;p<0.001).In tumor stroma (TS), high CD4+ TILs density predicted patients with better DSS 
for NSCLC treatment, but there was no significant correlation between CD4+ TILs and OS in these 
patients [13].On the one hand, when CD4+ T cells are activated, cytotoxic T lymphocytes (CTLS) can 
activate CD4+ T cells through various mechanisms to maintain and enhance the anti-tumor response of 
CTLS in tumors.On the other hand, regulatory T cells, another subtype of CD4+T, may have the opposite 
effect on tumor immunity due to their immunosuppressive properties, suggesting that CD4+TILs in 
tumor stromal lymphocytes (TS) have a complex effect on tumor immunity.Studies have also shown that 
CD4+ lymphocytes are multifunctional cells that can differentiate into helper phenotypes of CD8+ 
cytotoxic T cells or regulatory T cells that inhibit cytotoxic T cells.It may play a dual role of inhibition 
or anti-tumor immunity in the tumor microenvironment.This may be determined by the balance of the 
tumor microenvironment and the individual nature.With the continuous efforts of researchers, it has been 
shown that the expression of CD4+TILs in the tumor periphery, especially in the intratumoral matrix, is 
closely related to the poor prognosis of patients with NSCLC after surgery[14].Therefore, it is necessary 
to further explore the relationship between CD4+TILs and prognosis of NSCLC. 

2.2 Relationship between CD8+TILs and prognosis of NSCLC 

In NSCLC, CD8+T cells are the second most abundant T cell population after CD4+T cells, and are 
most strongly associated with good prognosis.Early relevant studies pointed out that TILs, especially 
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CD8+TILs, are associated with better survival rates, especially in NSCLC[15].Yang H et al. conducted a 
retrospective study to investigate the effect of PD-L1 expression and CD8+TILs density on the prognosis 
of 178 patients after NSCLC resection.According to the expression of PD-L1 and the density of 
CD4+TILs, they were divided into four groups. Among them, patients with PD-L1 +/CD8high had the 
longest survival (P = 0.012), and patients with PD-L1 +/ CD8low had the shortest survival (P = 
0.025).Whether statistically significant or not, in different oncogenic driver mutation ODM states (EGFR, 
KRAS, ALK, ROS1, HER2, and RET states),CD8high TILs showed a better OS trend than CD8 low 
TILs in each group of patients.It was suggested that CD8 high TILs were independent predictors of 
overall survival of NSCLC.Therefore, the combination of PDL1 and CD8+ TILs density has more 
prognostic value in NSCLC than PD-L1 alone[16].The following meta-analysis data by Chen B et al. 
showed that:In the 45 studies included, which included 11,448 patients, CD8+TILs had a high 
density,Overall survival (HR = 0.995, 0.99-1.0), progression-free survival (HR = 0.52, 0.34-0.71), 
disease-free survival (HR = 0.64, 0.43-0.85), relapse-free survival (HR = 0.42,0.18-0.67) and disease-
specific survival (HR = 0.56, 0.350.78), and the higher the density of CD8+ TILs in both the cancer nest 
and stroma, the better the overall survival of NSCLC[13] .Feng Li and his team conducted a meta-analysis 
to further validate a variety of factors, including treatment methods (including monotherapeutics and 
combinations of immune checkpoint inhibitors), cancer type (e.g., NSCLC, melanoma, etc.), and the 
location of CD8+ T cells (i.e., within the tumor, stroma, and aggressive margins).The findings suggest 
that patients with high CD8+TILs have more clinical benefits that can be used to predict treatment effect, 
and that the presence of CD8+TILs in the stroma is a stronger biomarker of PFS and OS.High CD8+ 
TILs are associated with a 48% lower risk of disease progression[17]. 

Recent studies have shown that the expression level of PD-L1 in NSCLC is up-regulated after 
concurrent chemoradiotherapy, which provides pathological basis for subsequent consolidation therapy 
with anti-PD-L1 antibodies (such as durvalumab).Moreover, after concurrent chemoradiotherapy, the 
density of tumor matrix CD8+TILs will also be increased, which has significant prognostic value in 
predicting tumor recurrence and death[18].There was a correlation between additional neoadjuvant 
radiotherapy and increased PDL1 expression and CD8+TILs density.However, when subgroups were 
made based on tumor histological types, for lung adenoma (LUAD) after neoadjuvant therapy, it was 
found that the correlation between PD-L1 expression and CD8+TILs density was no longer 
significant[19].Although CD8+TILs cells are considered to be the best predictor of survival, these results 
are not associated with immunotherapy[20] .Therefore, it is necessary to further explore the influence of 
CD8+TILs and PD-L1 expression on patient prognosis and immunotherapy in NSCLC. 

2.3 Relationship between CD68+TAM and prognosis of NSCLC 

In the Tumor microenvironment, tumor-associated macrophages are the most common tumor-
infiltrating immune cells, supporting or inhibiting tumor growth and metastasis.Previous studies have 
shown that TAM is correlated with the prognosis of various tumors (including liver cancer, stomach 
cancer, lung cancer, breast cancer, cervical cancer, bladder cancer, pancreatic cancer and rectal 
cancer).Among them, CD68 was used as the main biomarker to determine the total TAM.CD68 is a 
transmembrane glycoprotein that is widely expressed in monocyte types such as macrophages, microglia, 
and osteoclasts.An earlier meta-analysis suggested that CD68 - and CD163-positive tumor-associated 
macrophages play an important role in the pathogenesis of triple-negative breast cancer.M1-like 
macrophages express CD68, which plays an important role in defending against tumors by producing 
free radicals and even causing damage to genomic DNA.Cd68-positive tumor-associated macrophages 
found in cancer nests or stroma of cancer tissues were significantly correlated with tumor size.However, 
the role of CD68 in the development of cancer is controversial.Recent studies have found that in invasive 
bladder cancer, the invasive levels of CD68+TAM and CD68+PD-L1-TAM are significantly reduced 
after neoadjuvant chemotherapy.In addition, the invasive level of TAM in patients with invasive bladder 
cancer before treatment has also been shown to be an independent predictor of the prognosis of tumor 
patients.Recent studies by Zhang et al. indicate that high levels of CD68 expression are positively 
correlated with tumor grade, tumor size, Ki67 positivity, and other malignant features that indicate a 
more progressive and aggressive tumor.High expression of CD68 was positively correlated with the 
abundance of B cells, CD4+ and CD8+T cells, dendritic cells, macrophages and neutrophils.Therefore, 
CD68 is expected to be a favored immunotherapy target.However, in a study related to cervical cancer, 
when evaluating CD8 and CD68 immune cells in the tumor microenvironment as internal and external 
infiltrating factors, it was meaningless to evaluate CD68+ immune cells alone to determine the prognosis, 
because the presence of these cells was not related to the stage of patients . 

At present, there are relatively few studies on the function of CD68+ macrophages in NSCLC, 
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especially the reports on immunotherapy are scarce.Researchers Lv et al. found that M2 macrophages, 
characterized by CD68+ (a broad macrophage marker) and CD163+ (an M2-specific marker), were able 
to suppress the immune response and limit inflammation.MDSCs and CD68+CD163+M2 macrophages 
are considered biomarkers of treatment response, and the levels of MDSCs and CD68+CD163+M2 
macrophages in NSCLC patients are positively correlated during radiotherapy.This suggests that 
upregulation of these cells may provide useful auxiliary and sensitive biomarkers for the diagnosis of 
NSCLC, and may predict the treatment response of patients with radiotherapy for NSCLC.It is 
understood that no immunotherapy drugs specifically targeting CD68+TAM are currently 
available.However, inhibition of CD68-dependent signaling is a promising therapeutic strategy that can 
be applied to immunotherapy for multiple tumor types.Therefore, it is necessary to investigate the 
expression of CD68+TAM in NSCLC and the relationship between CD68+TAM and PD-L1 expression. 

3. Relationship between programmed cell death ligands and prognosis of NSCLC 

PD-L1 and PD-L1 belong to inhibited co-stimulatory molecules, and their combination can lead to 
apoptosis of tumor immune cells.Thus, immune escape of tumor cells is induced.It is well known that 
PD-L1 is expressed on the surface of many cancer tumor cells, which is one of the reasons why tumor 
cells escape detection in the immune system.In the tumor microenvironment, PD-L1 is the dominant 
ligand, and upregulated expression usually occurs.In NSCLC, high expression of PD-L1 is often seen as 
a marker of poor prognosis.The binding of PD-1 on T cells and PD-L1 on tumor cells can negatively 
regulate the function of T cells, and then promote the immune escape of tumor cells.Clinically, immune 
checkpoint inhibitors are widely used in the treatment of lung cancer patients as targets and predictors.By 
blocking the PD-1/PD-L1 pathway, immune checkpoint inhibitors can restore the activity of T cells and 
enhance the immune system's resistance to tumors .A meta-analysis by Zeng and his team revealed that 
the overall survival OS and PFS of NSCLC patients treated with PD-1/PD-L1 were significantly higher 
than those in the chemotherapy group (HR=0.685,95%CI=0.632-0.742,p<0.001).In addition, the 
expression level of PD-L1 in NSCLC tissues was positively correlated with the efficacy of PD-1/PD-L1 
inhibitors.Zhou and colleagues also reached a similar conclusion, that in NSCLC patients with high PD-
L1 expression, both OS and PFS were significantly improved.Regarding the correlation between PD-L1 
expression and clinical characteristics of NSCLC patients, most studies have found no significant 
correlation between PD-L1 expression and gender, age, smoking history, and disease characteristics 
(histological and pathological tumor grade) . 

In October 2016, the FDA approved pembrolizumab as a first-line treatment for patients with high 
PD-L1 expression (≥50%).Following the subsequent approval of the PD-L1 inhibitor Atezolizumab for 
progression after chemotherapy in patients with advanced NSCLC, in February 2018 Durvalumab was 
also approved by the FDA for consolidation treatment of stage III NSCLC after chemoradiotherapy.PD-
L1 IHC 22C3 pharmDx is currently the only licensed companion diagnostic for NSCLC in China to assist 
in screening patients eligible for pembrolizumab therapy and optimize treatment regimens to improve its 
clinical efficacy.The IMpower110 trial compared atezolizumab with platinum-based chemotherapy in 
patients with advanced NSCLC expressing highly engineered death ligand 1(PD-L1) on tumor cells 
(TC≥1%) or tumor-infiltrating immune cells (IC≥1%).The results showed that the overall survival (OS) 
of atezolizumab treatment was significantly longer in NSCLC patients with high PD-L1 expression than 
chemotherapy.In addition, the Impower131 study revealed that the atezolizumab treatment group 
performed significantly better than the control group in patients with high PD-L1 expression (OS) (HR 
value 0.48, 95%CI: 0.29-0.81).However, in a subpopulation of two-thirds of PD-L1 tumor cells with two-
thirds of immune cells (about 32% of patients), atezolizumab treatment was less effective (HR 
0.72,95%CI:0.52 to 1.00).Impower150 adopted three four-drug regimens of ABCP, BCP and ACP, 
namely attilizumab + bevacizumab + carboplatin + paclitaxel, bevacizumab + carboplatin + paclitaxel 
and Attilizumab + carboplatin + paclitaxel, as the drug combination for its phase III study.Based on three 
clinical trials, IMpower130, IMpower132, and IMpower150, immune-checkpoint inhibitors were found 
to cause immune-related adverse events (irAEs), often involving the gastrointestinal tract, endocrine 
glands, skin, and liver.Although there have been breakthroughs in immunotherapy, given that most 
patients have primary or acquired resistance to existing immunotherapies, the discovery of new 
immunotherapy targets and modalities both addresses unmet needs and offers opportunities to improve 
outcomes . 
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4. Correlation between tumor infiltrating lymphocytes and PD-L1 

PD-L1, as an important member of the B7/CD28 co-stimulatory factor superfamily, can be expressed 
in a variety of tumor-infiltrating immune cells, such as T cells, B cells, NK cells, dendritic cells and 
macrophages, to regulate appropriate immune response.The expression of PD-L1 in TILs is associated 
with different degrees of lymphocyte infiltration.TILs increase the expression of PD-L1 by recruiting 
tumor antigens and releasing cytokines including IFN-γ.After binding to PD-1 receptor, PD-L1 inhibits 
the transmission of signal to T cells.In addition, anti-apoptotic signals are transmitted to tumor cells, 
leading to tumor survival and T cell dysfunction.TILs are mainly distributed in the interstitial tissue 
region around the tumor nests, in which CD8+T cells are the most abundant subgroup.The higher the 
density of CD8+T cells in the tumor microenvironment, the longer the prognosis.In addition, CD4+ and 
CD8+TILs ratios were also associated with prognosis in patients with NSCLC.This effect is even more 
significant in PD-L1-positive NSCLC patients. 

According to an earlier study on PD-L1 expression, PD-L1 has been identified as a poor prognostic 
factor in patients with node-negative NSCLC.In tumors with increased CD8+TILs, the level of PD-L1 
expression was independent of other covariates.This paper suggests that CD8+TILs can restore its effect 
of eliminating tumor cells after successful inhibition of PD-L1 expression, and more critically, 
individuals who express PD-L1 in tumor cells and have elevated CD8+TILs are associated with poorer 
survival rates, independent of other factors.This indicates that PD-L1 has the potential to inhibit the 
activity of CD8+TIL, which obviously has an important effect on the prognosis of tumors.In recent years, 
Zhang and his team have conducted in-depth studies on the role of PD-L1 and CD8 double-positive TILs 
in the tumor microenvironment of NSCLC.They divided NSCLC patients into two groups: one group 
received non-immunotherapy and the other group received anti-PD-1 therapy to block 
immunosuppression.The results showed that in the non-immunotherapy group, the higher the level of 
CD8+PD-L1+Tils in tumor tissue was positively correlated with the deterioration of 
prognosis.Conversely, in the immunotherapy group receiving anti-PD-1 therapy to block 
immunosuppression, elevated levels of CD8+PD-L1+Tils were positively associated with a good 
response to anti-PD-1 therapy.According to the consensus of the researchers, PD-L1 and CD8 double-
positive TILs may act as a potential indicator that is associated with a high tumor mutation load, pointing 
to the development of an immunosuppressive tumor microenvironment.In addition, blocking the PD-1 
pathway during treatment can also help reduce this immunosuppressive phenomenon and improve the 
therapeutic effect . 

However, in addition to CD8+TILs, other types of TILs such as CD4+ helper/regulatory T cells, 
CD3+TILs, CD20+B cells, and CD68+ macrophages are also associated with NSCLC prognosis.It is 
necessary to further explore the correlation between these types of TILs and the expression level of PD-
L1.The balance between PD-L1-mediated tumor immune escape and the effective immune response of 
TILs to cancer may provide a more relevant prognostic and therapeutic tool. 

5. Conclusion 

TILs in the tumor microenvironment play an important role in the occurrence and development of 
NSCLC. PD-L1, as a PD-1 ligand, is expressed in a variety of tumor-infiltrating immune cells and also 
plays a key role in the process of tumor immune escape.Immune checkpoint inhibitors, such as PD-1/PD-
L1 axis drugs, have been widely used in the treatment of patients with metastatic NSCLC and have 
become one of its standard of care.Although immunotherapy for NSCLC has emerged as a promising 
treatment, achieving a durable clinical response and unprecedented survival rates, it still shows 
widespread drug resistance and toxic side effects.Therefore, the development and exploration of 
additional therapeutic targets to achieve more therapeutic efficacy has become critical in immunotherapy 
for NSCLC.The expression and influence of PD-1 and PD-L1 in NSCLC have not been fully investigated, 
but they are likely to play a role in the specificity of immune cells.In different types of NSCLC, both 
interstitial TILs and intratumoral TILs can play an anti-tumor or pro-tumor role, thus affecting the 
progression and therapeutic effect of NSCLC.Therefore, how to identify relevant indicators or 
combinations of indicators with prognostic significance remains to be further explored.We believe that 
immunotherapy-related markers TILs and PD-1/PD-L1 will play an increasingly important role in 
guiding prognosis and immunotherapy in patients with NSCLC, providing an opportunity to optimize 
treatment strategies. 
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