L)

Check for

updates
FOCUSED ISSUE OF THIS MONTH pISSN 1975-8456 / elSSN 2093-5951
J Korean Med Assoc 2021 May; 64(5):333-341 https://doi.org/10.5124/jkma.2021.64.5.333

HHLEHHKIS O 8¢ HIYX|= Z|X|A

0
ZATYSIR Olnthst ZATHSIE R HUE T

Current advances in the treatment of lung cancer
with immune checkpoint inhibitors

Gyeong-Won Lee, MD
Division of Hematology-Oncology, Department of Internal Medicine, Gyeongsang National University Hospital, Gyeongsang National
University College of Medicine, Jinju, Korea

Lung cancer is the leading cause of cancer-related deaths worldwide despite major advances in platinum-based
chemotherapy and targeted therapy based on activating driving mutations. Immune checkpoint inhibitors (ICls)
have revolutionized the treatment paradigms in lung cancers. When used as a second-line or later treatment for
non-small cell lung cancer (NSCLC), ICIs improve overall survival and exhibit better safety profiles than the standard
chemotherapeutic agent, docetaxel. In front-line treatment, ICI monotherapy is significantly associated with improved
clinical outcomes and fewer adverse events than platinum-based chemotherapy in patients with advanced NSCLC,
who express programmed death-ligand 1 in at least 50% of all tumor cells. Moreover, ICls combined with platinum-
based chemotherapy have become the standard first-line treatment for patients with metastatic NSCLC without
sensitizing mutations in the epidermal growth factor receptor gene or translocation of the anaplastic lymphoma
kinase gene, regardless of programmed death-ligand 1 expression. Additionally, maintenance treatment using ICls
has also been demonstrated to improve clinical outcomes in patients with stage lll unresectable NSCLC following
chemoradiotherapy. Recently, the addition of ICIs to chemotherapy as the first-line treatment for extensive-stage
small-cell lung cancer resulted in significantly longer overall survival and progression-free survival compared with
chemotherapy alone. Although immune checkpoint inhibitors significantly improved overall survival and showed a
durable response in lung cancer compared with platinum-based chemotherapy, we should foster further prospective
studies to identify predictive biomarkers to determine those individuals who may benefit more from ICls. It is also
essential to overcome the development of drug resistance in patients treated with ICls.
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Table 1. Summary of salvage treatment (second or later) with immune checkpoint inhibitors in previously treated non-small cell lung cancer
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Antibody

Median OS (mo)

Agent Study (phase) Histology (PD-L1 status) (control vs. experimental arm) Hazard ratio P-value
Nivolumab CheckMate 017 (Ill) - Squamous 28-8, Dako North 6.0vs.9.2 0.62 (0.47-0.80) <0.001
America (all) (docetaxel vs. nivolumab)
Nivolumab CheckMate 057 (lll)  Non-squamous  28-8, Dako North 9.5vs.12.2 0.75(0.63-0.91) 0.002
America (all) (docetaxel vs. nivolumab)
Pembrolizumab  KEYNOTE-010 (II/lll) NSCLC 22C3, Dako North 8.5vs. 2 mg/kg: 10.4, 0.59 (0.44-0.78), 0.008, <0.0001
America, TPS=>1% 10 mg/kg: 12.7 0.59 (0.45-0.78)
(docetaxel vs. pembrolizumab)
Atezolizumab  OAK (lll) NSCLC SP142, Ventana 9.6vs. 13.8 0.73 (0.62-0.87) 0.0003
Medical Systems Inc. (docetaxel vs. atezolizumab)
PD-L1, programmed death-ligand 1; OS, overall survival; TPS, tumor proportion score; NSCLC, non-small cell lung cancer.
Table 2. Summary of first-line monotherapy with immune checkpoint inhibitor in advanced or recurrent NSCLC
. ! Median 0S (mo) ; g
Agent Study (phase) Histology PD-L1 (status) (control vs. experimental arm) Hazard ratio P-value
Nivolumab CheckMate 026 (lll) NSCLC =1% 13.2vs. 144 1.02 (0.80-1.30) NS
Pembrolizumab  KEYNOTE-024 (II) NSCLC TPS=50% 14.2 vs.30.0 0.63 (0.47-0.86) 0.002
Pembrolizumab ~ KEYNOTE-042 NSCLC TPS=1% 12.1vs.16.7 0.85(0.71-0.93) 0.008
Atezolizumab  IMpower 110 NSCLC TCorlC=1% 14.1vs. 17.5 0.83 (0.65-1.07), NA
TC=50% or IC=10% 13.1vs 20.2 0.59 (0.40-0.89) 0.010

NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; OS, overall survival; NS, not significant; TPS, tumor proportion score; TC, tumor cell; IC, immune cell;

NA, not available.
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Table 3. Summary of first-line treatment with immune checkpoint inhibitor plus chemotherapy in advanced or recurrent NSCLC

Median OS (mo)

Agent Study (phase) Histology (control® vs. experimental arm) Hazard ratio P-value
Pembrolizumab KEYNOTE-189 (Ilf) Non-squamous 10.6 vs. 22.0” 0.56 (0.46-0.69) <0.001
Pembrolizumab KEYNOTE-407 (Il) Squamous 11.3vs. 15.9 0.64 (0.49-0.85) <0.001
Atezolizumab IMpower 150 (Ill) Non-squamous, including EGFR/ALK+ 14.7vs5.19.2 0.78 (0.64-0.96) 0.020
Atezolizumab IMpower 132 (lll) Non-squamous 13.6 vs 18.1 0.81(0.64-1.03) 0.0797
Atezolizumab IMpower 131 (1ll) Squamous 13.5vs. 14.2 0.88(0.73-1.05) 0.160

NSCLC, non-small cell lung cancer; OS, overall survival; EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma kinase.
¥The control arm was treated with standard cytotoxic platinum-based chemotherapy. "Updated at the 2020 American Society of Clinical Oncology annual meeting.
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Table 4. Summary of first-line treatment with dual immune checkpoint inhibitor (PD-L1/PD-1 and CTLA-4 blockade) in advanced or recurrent NSCLC

Median OS (mo)

Agent Study (phase) Histology Biomarker (control” vs. Hazard ratio P-value
experimental arm)
Nivolumab plus ipilimumab CheckMate 227 (lll)  NSCLC PD-L1=1% 14.9vs. 17.1 0.79 (0.65-0.96) 0.007
High TMB=10 mut/Mb  16.4 vs. 23.0 0.68(0.51-0.91) NA
Durvalumab=+ tremelimumab ~ MYSTIC (III) Non-squamous ~ PD-L1 12.9vs. 16.3 (D), 0.76 (0.56-1.02), NS,
11.9 (D+T) 0.85(0.61-1.17) NS
Nivolumab, ipilimumab plus CheckMate 9LA (Ill)  NSCLC PD-L1,TMB 10.9vs. 15.6 0.66 (0.55-0.80) 0.00065

chemotherapy”

PD-L1, programmed death-ligand 1; PD-1, programmed death 1; CTLA-4, cytotoxic T lymphocyte antigen 4; NSCLC, non-small cell lung cancer; OS, overall survival; TMB, tu-

mor mutational burden; NA, not available; NS, not significant.

The control arm was treated with standard cytotoxic platinum-based chemotherapy. ®Histology-based, platinum doublet chemotherapy.
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Table 5. Summary of first-line treatment with immune checkpoint inhibitor plus chemotherapy in extensive disease-SCLC

Agent Study (phase) Patients

Induction chemotherapy

Median OS (mo)
(control® vs.
experimental arm)

Hazard ratio  P-value

Atezolizumab ~ IMpower 133 (lll)  ES-SCLC, relapsed LS-SCLC
(4%-5%)
Treated brain metastases only

Treatment-naive ES-SCLC
asymptomatic/untreated or
treated brain metastases

Durvalumab CASPIAN (1lT)

Pembrolizumab  KEYNOTE-604 (IIl)
brain metastases only

Stage IV SCLC (AJCC 7th) treated  Four cycles for all arms

Four cycles for all arms 10.3vs. 12.3 0.70(0.54-0.91) 0.007
Four cycles for experimental 10.3 vs. 13.0 0.73(0.59-0.91) 0.0047
arm and up to 6 cycles for
control arm
9.7vs. 10.8 0.80(0.64-0.98) NS

SCLC, small cell lung cancer; OS, overall survival; ES, extensive stage; LS, limited stage; AJCC, American Joint Committee on Cancer; NS, not significant.

“The control arm was treated with standard cytotoxic platinum based chemotherapy.
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