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［１］　 Ｎａｊａｆｉ Ｍ，Ｆａｒｈｏｏｄ Ｂ，Ｍｏｒｔｅｚａｅｅ Ｋ． Ｃｏｎｔｒｉｂｕｔｉｏｎ ｏｆ ｒｅｇｕｌａｔｏｒｙ Ｔ
ｃｅｌｌｓ ｔｏ ｃａｎｃｅｒ：ａ ｒｅｖｉｅｗ［Ｊ］． Ｊ Ｃｅｌｌ Ｐｈｙｓｉｏｌ，２０１９，２３４（６）：
７９８３－７９９３．

［２］　 Ｋｉｍ ＤＨ，Ｋｉｍ Ｈ，Ｃｈｏｉ ＹＪ，ｅｔ ａｌ． Ｅｘｏｓｏｍａｌ ＰＤＬ１ ｐｒｏｍｏｔｅｓ ｔｕｍｏｒ
ｇｒｏｗｔｈ ｔｈｒｏｕｇｈ ｉｍｍｕｎｅ ｅｓｃａｐｅ ｉｎ ｎｏｎｓｍａｌｌ ｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ［Ｊ］．
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　 Ｃｈｉｎ Ｊ Ｃｌｉｎ Ｒｅｓ，Ｊｕｎｅ ２０２３，Ｖｏｌ．３６，Ｎｏ．６　



Ｅｘｐ Ｍｏｌ Ｍｅｄ，２０１９，５１（８）：１－１３．
［３］　 Ｄｏｎｇ Ｈ，Ｚｈｕ Ｇ，Ｔａｍａｄａ Ｋ，ｅｔ ａｌ． Ｂ７Ｈ１，ａ ｔｈｉｒｄ ｍｅｍｂｅｒ ｏｆ ｔｈｅ

Ｂ７ ｆａｍｉｌｙ，ｃｏｓｔｉｍｕｌａｔｅｓ Ｔｃｅｌｌ ｐｒｏｌｉｆｅｒａｔｉｏｎ ａｎｄ ｉｎｔｅｒｌｅｕｋｉｎ１０ ｓｅ
ｃｒｅｔｉｏｎ［Ｊ］． Ｎａｔ Ｍｅｄ，１９９９，５（１２）：１３６５－１３６９．

［４］　 Ｒｅｃｋ Ｍ，ＲｏｄｒíｇｕｅｚＡｂｒｅｕ Ｄ，Ｒｏｂｉｎｓｏｎ ＡＧ，ｅｔ ａｌ． Ｐｅｍｂｒｏｌｉｚｕｍａｂ
ｖｅｒｓｕｓ ｃｈｅｍｏｔｈｅｒａｐｙ ｆｏｒ ＰＤＬ１ｐｏｓｉｔｉｖｅ ｎｏｎｓｍａｌｌｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ

［Ｊ］． Ｎ Ｅｎｇｌ Ｊ Ｍｅｄ，２０１６，３７５（１９）：１８２３－１８３３．
［５］　 Ｈｅｒｂｓｔ ＲＳ，Ｂａａｓ Ｐ，ＰｅｒｅｚＧｒａｃｉａ ＪＬ，ｅｔ ａｌ． Ｕｓｅ ｏｆ ａｒｃｈｉｖａｌ ｖｅｒｓｕｓ

ｎｅｗｌｙ ｃｏｌｌｅｃｔｅｄ ｔｕｍｏｒ ｓａｍｐｌｅｓ ｆｏｒ ａｓｓｅｓｓｉｎｇ ＰＤＬ１ ｅｘｐｒｅｓｓｉｏｎ ａｎｄ ｏ

ｖｅｒａｌｌ ｓｕｒｖｉｖａｌ：ａｎ ｕｐｄａｔｅｄ ａｎａｌｙｓｉｓ ｏｆ ＫＥＹＮＯＴＥ０１０ ｔｒｉａｌ［Ｊ］． Ａｎｎ
Ｏｎｃｏｌ，２０１９，３０（２）：２８１－２８９．

［６］　 Ｂｌａｎｋ Ｃ，Ｍａｃｋｅｎｓｅｎ Ａ． Ｃｏｎｔｒｉｂｕｔｉｏｎ ｏｆ ｔｈｅ ＰＤＬ１ ／ ＰＤ１ ｐａｔｈｗａｙ ｔｏ
Ｔｃｅｌｌ ｅｘｈａｕｓｔｉｏｎ：ａｎ ｕｐｄａｔｅ ｏｎ ｉｍｐｌｉｃａｔｉｏｎｓ ｆｏｒ ｃｈｒｏｎｉｃ ｉｎｆｅｃｔｉｏｎｓ
ａｎｄ ｔｕｍｏｒ ｅｖａｓｉｏｎ［Ｊ］． Ｃａｎｃｅｒ Ｉｍｍｕｎｏｌ Ｉｍｍｕｎｏｔｈｅｒ，２００７，５６
（５）：７３９－７４５．

［７］　 Ｒｅｃｋ Ｍ，ＲｏｄｒíｇｕｅｚＡｂｒｅｕ Ｄ，Ｒｏｂｉｎｓｏｎ ＡＧ，ｅｔ ａｌ． Ｆｉｖｅｙｅａｒ ｏｕｔ
ｃｏｍｅｓ ｗｉｔｈ ｐｅｍｂｒｏｌｉｚｕｍａｂ ｖｅｒｓｕｓ ｃｈｅｍｏｔｈｅｒａｐｙ ｆｏｒ ｍｅｔａｓｔａｔｉｃ ｎｏｎ

ｓｍａｌｌｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ ｗｉｔｈ ＰＤＬ１ ｔｕｍｏｒ ｐｒｏｐｏｒｔｉｏｎ ｓｃｏｒｅ≥５０［Ｊ］． Ｊ
Ｃｌｉｎ Ｏｎｃｏｌ，２０２１，３９（２１）：２３３９－２３４９．

［８］　 Ｍｏｋ ＴＳＫ，Ｗｕ ＹＬ，Ｋｕｄａｂａ Ｉ，ｅｔ ａｌ． Ｐｅｍｂｒｏｌｉｚｕｍａｂ ｖｅｒｓｕｓ ｃｈｅｍｏ
ｔｈｅｒａｐｙ ｆｏｒ ｐｒｅｖｉｏｕｓｌｙ ｕｎｔｒｅａｔｅｄ， ＰＤＬ１ｅｘｐｒｅｓｓｉｎｇ， ｌｏｃａｌｌｙ

ａｄｖａｎｃｅｄ ｏｒ ｍｅｔａｓｔａｔｉｃ ｎｏｎｓｍａｌｌｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ （ＫＥＹＮＯＴＥ
０４２）：ａ ｒａｎｄｏｍｉｓｅｄ，ｏｐｅｎｌａｂｅｌ，ｃｏｎｔｒｏｌｌｅｄ，ｐｈａｓｅ ３ ｔｒｉａｌ［Ｊ］．
Ｌａｎｃｅｔ，２０１９，３９３（１０１８３）：１８１９－１８３０．

［９］　 Ｓｈｉｒｉｓｈ Ｇ，Ｄｅｌｖｙｓ ＲＡ，Ｇｉｏｖａｎｎａ Ｓ，ｅｔ ａｌ． Ｕｐｄａｔｅｄ ａｎａｌｙｓｉｓ ｆｒｏｍ
ＫＥＹＮＯＴＥ１８９：ｐｅｍｂｒｏｌｉｚｕｍａｂ ｏｒ ｐｌａｃｅｂｏ ｐｌｕｓ ｐｅｍｅｔｒｅｘｅｄ ａｎｄ
ｐｌａｔｉｎｕｍ ｆｏｒ ｐｒｅｖｉｏｕｓｌｙ ｕｎｔｒｅａｔｅｄ ｍｅｔａｓｔａｔｉｃ ｎｏｎｓｑｕａｍｏｕｓ ｎｏｎｓｍａｌｌ

ｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ［Ｊ］． Ｊ Ｃｌｉｎ Ｏｎｃｏｌ Ｏｆｆ Ｊ Ａｍ Ｓｏｃ Ｃｌｉｎ Ｏｎｃｏｌ，２０２０，
３８（１４）：１５０５－１５１７．

［１０］ＰａｚＡｒｅｓ Ｌ，Ｖｉｃｅｎｔｅ Ｄ，Ｔａｆｒｅｓｈｉ Ａ，ｅｔ ａｌ． Ａ ｒａｎｄｏｍｉｚｅｄ，ｐｌａｃｅｂｏ
ｃｏｎｔｒｏｌｌｅｄ ｔｒｉａｌ ｏｆ ｐｅｍｂｒｏｌｉｚｕｍａｂ ｐｌｕｓ ｃｈｅｍｏｔｈｅｒａｐｙ ｉｎ ｐａｔｉｅｎｔｓ ｗｉｔｈ

ｍｅｔａｓｔａｔｉｃ ｓｑｕａｍｏｕｓ ＮＳＣＬＣ：ｐｒｏｔｏｃｏｌｓｐｅｃｉｆｉｅｄ ｆｉｎａｌ ａｎａｌｙｓｉｓ ｏｆ
ＫＥＹＮＯＴＥ４０７［Ｊ］． Ｊ Ｔｈｏｒａｃ Ｏｎｃｏｌ，２０２０，１５（１０）：１６５７－１６６９．

［１１］Ｎｏｖｅｌｌｏ Ｓ，Ｋｏｗａｌｓｋｉ ＤＭ，Ｌｕｆｔ Ａ，ｅｔ ａｌ． Ｐｅｍｂｒｏｌｉｚｕｍａｂ ｐｌｕｓ ｃｈｅｍ
ｏｔｈｅｒａｐｙ ｉｎ ｓｑｕａｍｏｕｓ ｎｏｎｓｍａｌｌｃｅｌｌ ｌｕｎｇ ｃａｎｃｅｒ：５ｙｅａｒ ｕｐｄａｔｅ ｏｆ
ｔｈｅ ｐｈａｓｅ Ⅲ ＫＥＹＮＯＴＥ４０７ ｓｔｕｄｙ［Ｊ］． Ｊ Ｃｌｉｎ Ｏｎｃｏｌ，２０２３，４１
（１１）：１９９９－２００６．

［１２］Ｈｅｒｂｓｔ ＲＳ，Ｇｉａｃｃｏｎｅ Ｇ，ｄｅ Ｍａｒｉｎｉｓ Ｆ，ｅｔ ａｌ． Ａｔｅｚｏｌｉｚｕｍａｂ ｆｏｒ ｆｉｒｓｔ
ｌｉｎｅ ｔｒｅａｔｍｅｎｔ ｏｆ ＰＤＬ１ｓｅｌｅｃｔｅｄ ｐａｔｉｅｎｔｓ ｗｉｔｈ ＮＳＣＬＣ［Ｊ］． Ｎ Ｅｎｇｌ Ｊ
Ｍｅｄ，２０２０，３８３（１４）：１３２８－１３３９．

［１３］Ｓｏｃｉｎｓｋｉ ＭＡ，Ｎｉｓｈｉｏ Ｍ，Ｊｏｔｔｅ ＲＭ，ｅｔ ａｌ． ＩＭｐｏｗｅｒ１５０ ｆｉｎａｌ ｏｖｅｒａｌｌ
ｓｕｒｖｉｖａｌ ａｎａｌｙｓｅｓ ｆｏｒ ａｔｅｚｏｌｉｚｕｍａｂ ｐｌｕｓ ｂｅｖａｃｉｚｕｍａｂ ａｎｄ

ｃｈｅｍｏｔｈｅｒａｐｙ ｉｎ ｆｉｒｓｔｌｉｎｅ ｍｅｔａｓｔａｔｉｃ ｎｏｎｓｑｕａｍｏｕｓ ＮＳＣＬＣ［Ｊ］． Ｊ
Ｔｈｏｒａｃ Ｏｎｃｏｌ，２０２１，１６（１１）：１９０９－１９２４．

［１４］Ｓｏｃｉｎｓｋｉ ＭＡ，Ｊｏｔｔｅ ＲＭ，Ｃａｐｐｕｚｚｏ Ｆ，ｅｔ ａｌ． Ａｔｅｚｏｌｉｚｕｍａｂ ｆｏｒ ｆｉｒｓｔ
ｌｉｎｅ ｔｒｅａｔｍｅｎｔ ｏｆ ｍｅｔａｓｔａｔｉｃ ｎｏｎｓｑｕａｍｏｕｓ ＮＳＣＬＣ［Ｊ］． Ｎ Ｅｎｇｌ Ｊ
Ｍｅｄ，２０１８，３７８（２４）：２２８８－２３０１．

［１５］Ｚｈｏｕ ＣＣ，Ｃｈｅｎ ＧＹ，Ｈｕａｎｇ ＹＣ，ｅｔ ａｌ． Ｃａｍｒｅｌｉｚｕｍａｂ ｐｌｕｓ ｃａｒｂｏｐｌ
ａｔｉｎ ａｎｄ ｐｅｍｅｔｒｅｘｅｄ ｖｅｒｓｕｓ ｃｈｅｍｏｔｈｅｒａｐｙ ａｌｏｎｅ ｉｎ ｃｈｅｍｏｔｈｅｒａｐｙ

ｎａｉｖｅ ｐａｔｉｅｎｔｓ ｗｉｔｈ ａｄｖａｎｃｅｄ ｎｏｎｓｑｕａｍｏｕｓ ｎｏｎｓｍａｌｌｃｅｌｌ ｌｕｎｇ

ｃａｎｃｅｒ （ＣａｍｅＬ）：ａ ｒａｎｄｏｍｉｓｅｄ，ｏｐｅｎｌａｂｅｌ，ｍｕｌｔｉｃｅｎｔｒｅ，ｐｈａｓｅ ３
ｔｒｉａｌ［Ｊ］． Ｌａｎｃｅｔ Ｒｅｓｐｉｒ Ｍｅｄ，２０２１，９（３）：３０５－３１４．

［１６］Ｒｅｎ ＳＸ，Ｃｈｅｎ ＪＨ，Ｘｕ ＸＸ，ｅｔ ａｌ． Ｃａｍｒｅｌｉｚｕｍａｂ ｐｌｕｓ ｃａｒｂｏｐｌａｔｉｎ
ａｎｄ ｐａｃｌｉｔａｘｅｌ ａｓ ｆｉｒｓｔｌｉｎｅ ｔｒｅａｔｍｅｎｔ ｆｏｒ ａｄｖａｎｃｅｄ ｓｑｕａｍｏｕｓ ＮＳＣＬＣ

（ＣａｍｅＬｓｑ）：ａ ｐｈａｓｅ ３ ｔｒｉａｌ［Ｊ］． Ｊ Ｔｈｏｒａｃ Ｏｎｃｏｌ，２０２２，１７（４）：
５４４－５５７．

［１７］Ｌｕ Ｓ，Ｗａｎｇ Ｊ，Ｙｕ Ｙ，ｅｔ ａｌ． Ｔｉｓｌｅｌｉｚｕｍａｂ ｐｌｕｓ ｃｈｅｍｏｔｈｅｒａｐｙ ａｓ
ｆｉｒｓｔｌｉｎｅ ｔｒｅａｔｍｅｎｔ ｆｏｒ ｌｏｃａｌｌｙ ａｄｖａｎｃｅｄ ｏｒ ｍｅｔａｓｔａｔｉｃ ｎｏｎｓｑｕａｍｏｕｓ

ＮＳＣＬＣ（ＲＡＴＩＯＮＡＬＥ ３０４）：ａ ｒａｎｄｏｍｉｚｅｄ ｐｈａｓｅ ３ ｔｒｉａｌ［Ｊ］． Ｊ Ｔｈｏ
ｒａｃ Ｏｎｃｏｌ，２０２１，１６（９）：１５１２－１５２２．

［１８］Ｙａｎｇ ＹＰ，Ｗａｎｇ ＺＨ，Ｆａｎｇ Ｊ，ｅｔ ａｌ． Ｅｆｆｉｃａｃｙ ａｎｄ ｓａｆｅｔｙ ｏｆ ｓｉｎｔｉｌｉｍａｂ
ｐｌｕｓ ｐｅｍｅｔｒｅｘｅｄ ａｎｄ ｐｌａｔｉｎｕｍ ａｓ ｆｉｒｓｔｌｉｎｅ ｔｒｅａｔｍｅｎｔ ｆｏｒ ｌｏｃａｌｌｙ ａｄ
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1 Application of checkpoint inhibitors in NSCLC patients 

With the clinical application of checkpoint inhibitors, great breakthroughs have been made in the diagnosis and 

treatment in recent years. It has been found that tumor cells can change the immune homeostasis through regulatory 

T cells in the tumor microenvironment (TME), inhibit the activation and effector functions of innate and acquired 

immune systems, and thus evade immune surveillance [1]. Checkpoint inhibitors can restore and maintain the 

immune system's function against tumor cells by blocking specific signaling pathways, in which cytotoxic T 

lymphocyte play an important role in immune monitoring and anti-tumor response [2]. For now, the checkpoint 

inhibitors mainly include programmed death 1 (PD-1)/ programmed death-ligand 1 (PD-L1) inhibitors and cytotoxic 

T lymphocyte-associated protein 4 (CTLA-4), and PD-1/PD-L1 inhibitors are the most popular in recent research 

and clinical application. Numerous randomized phase III clinical trials have proved that anti PD-1/PD-L1 drug can 

bring survival benefits to previously untreated NSCLC patients. 

PD-l was identified in 1992 by Honjo and colleagues at Kyoto University. They found that the knock-down of PD-1 

can led to autoimmune diseases and abnormally activated immune cells in mice [3], which confirmed the 

immunosuppression effect of PD-1. PD-L1 is the ligand of PD-1, which was named as B7-H1 at first. PD-1/PD-L1 

inhibitors are the most widely used immunosuppressant. pabolizumab and navurizumab were approved by the US 

Food and Drug Administration (FDA) in 2015 for the treatment of advanced NSCLC, making them the first immune 

checkpoint inhibitors to be used for the treatment of NSCLC [4-5]. 

The regulatory mechanism of PD-1/PD-L1, which is in order to ensure the normal mucosa is protected from 

autoimmune attacks, can be replicated by tumor cells. Overexpression of PD-L1 can evade immune monitoring and 

promote tumor growth. Many solid tumors use overexpression of PD-L1 to create an immunosuppressive TME. 

Which means the expression of PD-L1 has a great significance in the predicting the clinical efficacy of 

immunotherapy. The clinical application of this mechanism is reflected in the widespread use of immunosuppressants 

in advanced NSCLC with high PD-L1 expression, while the treatment plan for NSCLC patients with low PD-L1 

expression is still uncertain [6]. 

 

2 Treatment options for patients with low expression of PD-L1 in advanced NSCLC 

2.1 PD-1/PD-L1 inhibitors 

2.1.1 Pembrolizumab 



Pembrolizumab is a humanized monoclonal anti-PD1 antibody that has been extensively investigated in numerous 

malignancies. KEYNOTE-024 included 305 patients with advanced NSCLC who were previously untreated and had 

negative epidermal growth factor receptor (EGFR)/alkaline phosphatase (ALK) expression, the expression of PD-L1 

in these patients were at least 50%. The median progression free survival (PFS) was 10.3 months (95%CI:6.7-NR) 

and 6.0 months (95%CI: 4.2-6.2) in the Pembrolizumab group and chemotherapy group, respectively. The results 

proved that Pembrolizumab can significantly prolong PFS and overall survival (OS) compared to chemotherapy, with 

fewer adverse events [4], and the latest 5-year follow-up data also supports this conclusion [7]. Although the 

KEYNOTE-024 confirmed the clinical benefits of Pembrolizumab in advanced NSCLC, the data is limited to patients 

with high PD-L1 expression. KEYNOTE-042 expanded the inclusion population to patients with a PD-L1 tumor cell 

proportion score (TPS) of ≥ 1%, and the results showed that Pembrolizumab monotherapy can be extended as a first-

line treatment to locally advanced or metastatic NSCLC patients, but the main beneficiaries of subgroup analysis are 

still those with PD-L1 high-expression (≥ 50%) [8]. Thus, the target audience of Pembrolizumab is concentrated in 

patients with high expression of PD-L1. Then, KEYNOTE-189 was included in patients with metastatic non-

squamous NSCLC, and the results showed that regardless of PD-L1 expression, first-line Pembrolizumab combined 

with chemotherapy significantly improved OS and PFS, with controllable safety and tolerance [9]. Among patients 

with metastatic squamous cell carcinoma NSCLC included in the KEYNOTE-407, the combination of 

Pembrolizumab and chemotherapy was significantly superior to placebo combination chemotherapy in OS [ 17.1 

months (95%CI:14.4-19.6) vs 11.6 months (95%CI 10.1-13.7)]. The results also showed that immunotherapy 

combined with chemotherapy has significant survival benefits regardless of PD-L1 expression status [10]. The latest 

5-year follow-up data also supports this conclusion [11]. Thus, the beneficiary population of Pembrolizumab has 

expanded from patients with high-expression PD-L1 to all patients with PD-L1 expression. Although Pembrolizumab 

combined with chemotherapy is suitable for patients with negative and low PD-L1 expression, and NSCLC patients 

with low PD-L1 expression also have the possibility of benefiting from immunotherapy, the main beneficiaries of 

subgroup analysis are still patients with PD-L1 ≥ 50%. 

2.1.2 Atezolizumab 

IMPower 110 showed that, in the patients with PD-L1 overexpressing EGFR and ALK wild-type NSCLC, the median 

OS of the atelizumab group was longer in compared to chemotherapy (20.2 months vs 13.1 months), confirming that 

regardless of histological type, the OS of atelizumab in PD-L1 overexpressing patients was significantly longer than 

that of platinum chemotherapy [12]. The patients included in the IMpower 150 were randomly divided into three 

groups: artelizumab combined with carboplatin and paclitaxel (ACP), bevacizumab combined with carboplatin and 

paclitaxel (BCP), and artelizumab combined with bevacizumab combined with carboplatin and paclitaxel (ABCP), 

the results showed that the median PFS of the ABCP group was longer than that of BCP (8.3 months vs 6.8 months), 

and the ABCP group also had longer PFS than BCP in the entire intended treatment population (including patients 



with EGFR or ALK gene mutation) and patients with low or negative PD-L1 expression. It is worth noting that this 

is the first time that immune combination chemotherapy and anti-angiogenic combination chemotherapy are 

compared for efficacy in patients with low PD-L1 expression. However, there was no significant difference in OS 

between TC0/IC0 patients using ACP or BCP regimens in subgroup analysis [13, 14]. Although the combination of 

atelizumab, bevacizumab, carboplatin and paclitaxel may benefit patients with low PD-L1 expression, more and 

larger clinical trials are still needed to verify it. 

2.1.3 Emerging Chinese made immunosuppressants 

The independently developed PD-1/PD-L1 monoclonal antibody in China also play an important role in the era of 

immunotherapy. CameL is a phase Ⅲ clinical trial to compare camrelizumab combined with chemotherapy and 

chemotherapy alone in the first-line treatment of advanced or metastatic non-squamous NSCLC. Patients received 

camrelizumab combined with chemotherapy had a significant prolongation of PFS (9.6 months vs 0.9 months) [15]. 

While CameL-sq was a study conducted in patients with squamous NSCLC, which not only confirmed the benefits 

of PFS and OS, but also set a new record for a decrease in mortality risk, which brought the dawn to patients with 

advanced squamous cell carcinoma [16].  

ORIENT 11 and RADIONALE 304 studies showed that both the combination chemotherapy with sintilimab or with 

tislizumab can significantly prolong PFS and have controllable safety compared to chemotherapy alone [17,18].  

Sugemalimab is a PD L1 inhibitor. The GEMSTONE 302 evaluated the efficacy and safety of Sugemalimab 

combined with chemotherapy in the treatment of patients with metastatic squamous or non-squamous NSCLC, and 

found that the PFS of the Sugemalimab group was significantly longer (6.9 months vs 7.5 months). This study 

confirmed that regardless of PD-L1 expression, Shuglizumab combined with chemotherapy showed significant 

improvement in PFS in untreated patients with metastatic NSCLC, adding new treatment options for patients with 

low PD-L1 expression [19]. 

2.2 Dual immunotherapy 

PD-1/PD-L1 inhibitors have become the standard treatment in lung cancer immunotherapy, while CTLA4, as a more 

upstream immune checkpoint, its clinical application is still being further explored. 

Checkmate 9LA is a phase Ⅲ study exploring the efficacy of nivolumab combined with ipilimumab combined with 

chemotherapy and chemotherapy alone in advanced NSCLC patients. Its subgroup analysis in the Asian population 

showed that the combination of nivolumab+ipilimumab and chemotherapy improved the efficacy of the Asian 

population and the safety was controllable [20], and this study showed that patients can benefit from it regardless of 

PD-L1 expression. 

The latest survival data from Checkmate 227 has been released. It showed that, in patients with metastatic NSCLC, 

the combination therapy of navulizumab and ipilimumab had a higher 5-year survival compared to chemotherapy, 

and achieved long-term and long-lasting clinical benefits regardless of PD-L1 expression. 



The above two clinical studies indicate that dual immunotherapy has the potential to become the standard treatment 

for advanced NSCLC patients, regardless of PD-L1 expression. Therefore, its application in advanced NSCLC 

patients with low PD-L1 expression deserves further exploration. 

2.3 Antiangiogenic combined chemotherapy  

Bevacizumab is a monoclonal antibody against vascular endothelial growth factor. Before the rise of immunotherapy, 

bevacizumab combined with chemotherapy was widely used in patients with advanced or metastatic NSCLC. 

BEYOND is a multicenter phase Ⅲ trial to study the clinical significance of first-line bevacizumab combined with 

platinum in patients with advanced or metastatic NSCLC. The results showed that the PFS of bevacizumab combined 

with chemotherapy was longer than that of chemotherapy alone (9.2 months vs 6.5 months) [21], and the combination 

of bevacizumab on the basis of carboplatin/paclitaxel is well tolerated, there have been clinically significant 

therapeutic benefits for Chinese patients with advanced non-squamous NSCLC. 

At present, both ECOG 4599 and BEYOND [22] show that, in advanced non-squamous NSCLC patients with 

negative driver gene, bevacizumab combined with chemotherapy had a higher OS than chemotherapy alone. Due to 

a lack of in-depth understanding of PD-1/PD-L1 in the past, the expression of PD-L1 in most patients is unknown. 

Therefore, whether bevacizumab combined with chemotherapy has clinical benefits for patients with low PD-L1 

expression still needs to be studied. 

 

3 Summary 

At present, there is no consensus on the standard treatment regimen for advanced NSCLC patients with low PD-L1 

expression, and there are no large-scale Phase Ⅲ clinical trial confirming the efficacy of immunotherapy or 

combination therapy with antiangiogenic drugs or other treatment regimens in patients with low PD-L1 expression 

and negative driver genes in NSCLC. Only a few meta-analyses have compared the efficacy of different treatment 

regimens between subgroups with low PD-L1 expression in large clinical trials [23-25]. One of the meta-analyses 

found that the efficacy of combined immune-chemotherapy and anti-angiogenesis combined with chemotherapy for 

patients with low expression of PD-L1 was similar, so bevacizumab combined chemotherapy could be an alternative 

for patients with contraindications to immunotherapy. 

Based on the results of current large-scale clinical studies, NSCLC patients with low expression of PD-L1 can 

consider multiple regimens such as immune-chemotherapy, dual immunotherapy, and anti-angiogenic combination 

chemotherapy. However, whether there is an optimal choice and the selection of frontline standard regimens is worth 

exploring through head-to-head research in the future. 

 


