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Abstract
Immunochemotherapy is one of the main treatment options in patients with non-squamous non-
-small-cell lung cancer without molecular targeted abnormalities. In Poland, immunotherapy given
concurrently with chemotherapy is available in patients with programmed death ligand 1 (PD-L1) ex-
pression below 50%. Pembrolizumab plus chemotherapy and nivolumabwith ipilimumabwith 2 cycles
of chemotherapy are more efficient than chemotherapy alone with longer progression-free survival
(PFS) and overall survival (OS). Other immunochemotherapy regimens including atezolizumab, durval-
umab, tremelimumab, or cemiplimab are not used in daily practice in Poland. Benefits observed with
immunochemotherapy are limited to patients in Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0–1 and without contraindications to immune checkpoint inhibitors and cytotoxic
agents.
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Introduction

Immunotherapy is one of the main therapeutic op-
tions of molecularly targeted treatment available
for patients with non-squamous cell lung cancer
without molecular aberrations. In patients with ex-
pression of programmed death ligand 1 (PD-L1)
on at least 50% of cells, stand-alone immunother-
apy is the treatment of choice. In patients with
lower PD-L1 expression, there are benefits from
adding immunotherapy to standard platinum-based
chemotherapy. The theoretical basis for the combina-
tion of immunotherapy with chemotherapy is prob-
ably the synergistic effect of both therapy modes
by increasing tumor antigens presentation by im-
mune system cells [1, 2], increasing the expression
of PD-L1 on tumor cells, and stimulating the ac-
tivity of effector T lymphocytes [3]. The effective-
ness of the combination of immunotherapy with
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chemotherapy was assessed in several phase III stud-
ies with PD-1 inhibitors (pembrolizumab, nivolumab,
cemiplimab), PD-L1 inhibitors (atezolizumab, dur-
valumab), and CTLA4 inhibitors (ipilimumab, treme-
limumab) (Tab. 1).

Combination of pembrolizumab with
chemotherapy

In the multicohort phase I/II Keynote-021 study [4],
in a group of previously untreated patients with non-
-squamous cell lung cancer without EGFR or ALK
genes aberrations and receiving pembrolizumab with
pemetrexed and carboplatin, an objective response
rate (ORR) was 55–71%, and median progression-
-free survival (PFS) was 10.2 months [95% confi-
dence interval (CI) 6.2–15.2]. It was found that the
benefits were not dependent on PD-L1 expression
level [5]. The results of the phase I study were con-
firmed in a phase II extension study. The study consti-
tuting the basis for the registration of pembrolizumab
in combination with chemotherapy was the phase III
Keynote-189 study [6]. A group of 616 previously
untreated patients with stage IV non-squamous cell
lung cancer without EGFR and ALK gene disor-
ders were randomly assigned to a group receiving
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Table 1. Selected phase III clinical trials with a combination of immune checkpoint inhibitors with chemotherapy in the first-line treatment
of patients with advanced non-squamous non-small cell lung cancer (NSCLC)

Study Histological
type

PD-L1 expression Treatment regimen mPFS
[months]

HR mOS
[months]

HR

KEYNOTE-189 N-SCC (100%) Regardless of PD-L1
status

Pembrolizumab + chemotherapy 9 vs. 4.9 0.50 22 vs. 10.6 0.60

IMpower150 N-SCC (100%) Regardless of PD-L1
status

Atezolizumab + bevacizumab +
+ chemotherapy*

8.4 vs. 6.8 0.57 19.5 vs. 14.7 0.80

EMPOWER-Lung 3 N-SCC (57.4%**) Regardless of PD-L1
status

Cemiplimab + chemotherapy 7.9 vs. 5.7 0.53 19.4 vs. 12.4 0.64

CheckMate 9LA N-SCC (69%**) Regardless of PD-L1
status

Nivolumab + ipilimumab +
+ chemotherapy

7 vs. 6 0.72 17.8 vs. 12 0.78

POSEIDON N-SCC (63.3%**) Regardless of PD-L1
status

Durvalumab + tremelimumab +
+ chemotherapy

6.8 vs. 5.5 0.66 17.2 vs. 13.1 0.70

*Data for patients without molecular disorders (atezolizumab + bevacizumab + chemotherapy vs. bevacizumab + chemotherapy); **Percentage of patients with a diag-
nosis of non-squamous cell carcinoma in the experimental arm; HR— hazard ratio; mOS—median overall survival; mPFS —median progression-free survival; N-SCC—
non-squamous-cell carcinoma; PD-L1 — programmed death ligand 1

doublet chemotherapy including platinum derivative
and pemetrexed in combination with pembrolizumab
(410 patients) or placebo (206 patients). The inclu-
sion criterion was good or very good performance
status (PS) according to the Eastern Cooperative On-
cology Group (ECOG). Scale. Patients were qualified
for the study regardless of PD-L1 status, but PD-L1
expression level was one of the stratifying factors.
Patients in the chemotherapy and combination arms
could receive maintenance treatment with pemetrexed
or pembrolizumab/placebo, respectively. Treatment
with pembrolizumab or placebo was continued until
disease progression, unacceptable toxicity, or a maxi-
mum of 35 three-week cycles. The primary endpoints
of the study were overall survival (OS) and PFS.
Among the qualified patients, the majority were men
and former or current smokers. On enrollment, ap-
proximately 18% of patients had metastases in the
central nervous system (CNS), previously treated in
the majority of patients.

In the group receiving chemotherapy combined
with pembrolizumab, a significant OS prolongation
was observed (median 22 vs. 10.6 months in the
chemotherapy alone group). Immunochemotherapy
extended median PFS from 4.9 months to 9 months
[7]. The objective response rate was higher in the
pembrolizumab group (48.3% vs. 19.9%). The re-
sults updated after five years of follow-up confirmed
the benefits of chemotherapy combined with pem-
brolizumab compared to doublet chemotherapy [8].
A 40% reduction in the relative risk of death was ob-
served [hazard ratio (HR) = 0.60; 95% CI 0.50–0.72]
and the relative risk of progression or death by 50%
(HR = 0.50; 95% CI 0.42–0.60). The 5-year survival
rate in the pembrolizumab group was 19.4% com-
pared with 11.3% in the placebo group. No disease
progression after 5 years was observed in 7.5% of pa-
tients treated with pembrolizumab compared to < 1%
in the group receiving chemotherapy alone. Obtaining

an objective response was one of the factors deter-
mining the long-term benefit of immunotherapy. It
was found that the chance of obtaining an objec-
tive response correlated with PD-L1 expression level
— in the group with PD-L1 expression < 1%, in
the pembrolizumab arm, the percentage of the ORR
was 33% compared to 62% in the group with high
PD-L1 expression. Of 410 patients assigned to the
pembrolizumab arm, 57 patients (14%) completed
the planned 35 treatment cycles. In this group, the
objective response rate was 86%, and almost 72%
of patients lived at least 3 years after completing the
two-year treatment. In the Keynote-189 study, the ben-
efits in terms of improved survival were found across
all analyzed subgroups and were independent of the
PD-L1 expression level. Despite a similar incidence
of adverse events of grade 3 and greater, including
immune-related adverse events (irAEs), more patients
in the pembrolizumab group discontinued treatment
due to toxicity (36% vs. 17%).

Combination of atezolizumab with
chemotherapy

Another registered combination of immunotherapy
with chemotherapy in patients with non-squamous
cell lung cancer is the combination of atezolizumab
with chemotherapy containing carboplatin and pa-
clitaxel and with bevacizumab. Unlike other im-
munochemotherapy regimens, patients with an EGFR
mutation or ALK rearrangement were also eligible
for the pivotal IMpower150 study. However, in pa-
tients with non-small cell lung cancer (NSCLC) with
EGFR or ALK gene disorders, immunochemotherapy
with atezolizumab and bevacizumab may be indi-
cated only after failure of appropriate molecularly
targeted drugs. On the other hand, the effectiveness
of immunotherapy in the above-mentioned patient
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population is debatable. The use of atezolizumab, car-
boplatin, paclitaxel, and bevacizumab was compared
with chemotherapy combined with bevacizumab and
chemotherapy with atezolizumab without an antian-
giogenic agent. Patients were qualified for the study
regardless of PD-L1 expression status. The use of the
four-drug regimen compared to the regimen without
atezolizumab improved OS from 15 to 19.8 months
(HR = 0.8; 95% CI 0.68–0.95) and PFS from 6.8 to
8.3 months (HR = 0.59; 95% CI 0.5–0.7) [9]. A ten-
dency to improve OS was also observed in the group
of patients with EGFR gene mutations or ALK gene
rearrangement, which, however, has not changed clin-
ical practice due to the small sample size [10].

Combination of cemiplimab with
chemotherapy

One of the newer drugs in the treatment of lung
cancer patients is cemiplimab, an antibody against
PD-1. The EMPOWER-Lung 3 study was a double-
-blind, placebo-controlled, phase III study evaluat-
ing cemiplimab in combination with chemotherapy
in the first-line treatment of NSCLC patients, regard-
less of PD-L1 expression and histological tumor type.
The study involved patients with good performance
status (0–1 according to the ECOG scale) diagnosed
with non-squamous or squamous NSCLC in clinical
stages IV and III, not eligible for radical treatment
[11]. A total of 466 patients were randomized to re-
ceive cemiplimab and chemotherapy (312 patients)
or placebo and chemotherapy (154 patients). Cemi-
plimab was used at a dose of 350 mg every 3 weeks
for up to 108 weeks in combination with chemother-
apy (4 cycles with platinum derivatives), followed by
maintenance treatment with pemetrexed as indicated.
The primary endpoint was OS, and the secondary
endpoints were response rate and PFS. In the en-
tire analyzed population, there was a benefit from
the use of immunochemotherapy in relation to the
assumed study endpoints. In the cemiplimab plus
chemotherapy group, median OS was 21.9 months
compared to 13.0 months in the chemotherapy plus
placebo group (HR = 0.71; 95% CI 0.53–0.93;
p = 0.014), and median PFS reached 8.2 months ver-
sus 5.0 months, respectively (HR = 0.56; 95% CI
0.44–0.70; p < 0.0001). Treatment-related adverse
events (TRAEs) were observed in 88.1% of patients
in the experimental arm compared with 84.3% in the
control arm. Immune-related adverse events occurred
in 18.9% of patients treated with cemiplimab and
chemotherapy, with grade 3 or greater toxicity occur-
ring in 2.9% of patients [3].

The published update (after at least two years of
follow-up) of the EMPOWER-Lung 3 study showed
that in patients with non-squamous cell lung can-
cer, median PFS was 7.9 months vs. 5.7 months

(HR = 0.53; 95% CI 0, 39–0.71) with cemiplimab
compared to the control arm, and median OS
reached 19.4 months versus 12.4 months, respectively
(HR = 0.64; 95% CI 0.47–0.88). However, the bene-
fits of immunochemotherapy were limited to patients
with positive PD-L1 expression [12].

Combination of nivolumab with
ipilimumab and chemotherapy

In the CheckMate 9LA study, 719 patients previously
receiving systemic treatment for advanced NSCLC
were randomly assigned to 4 cycles of platinum-
based chemotherapy or immunochemotherapy. The
treatment regimen in the experimental arm included
a combination of nivolumab (at a dose of 360 mg ev-
ery 3 weeks) with ipilimumab (at a dose of 1 mg/kg
every 6 weeks in combination) and 2 cycles of
platinum-based chemotherapy. Immunotherapy was
continued for a maximum of 2 years or until dis-
ease progression [13]. The primary endpoint was OS,
and the secondary endpoints were response rate and
PFS assessed by an independent committee. In pa-
tients diagnosed with non-squamous cell lung can-
cer, median PFS was 7 months and 5.6 months
(HR = 0.74; 95% CI 0.6–0.92), and OS was 17 and
11.9 months (HR = 0, 69; 95% CI 0.55–0.87) for
the immunochemotherapy and chemotherapy arms,
respectively. With a median follow-up of 30.7 months,
the benefit of combined treatment was confirmed
in terms of OS extension from 11 to 15.8 months
(HR = 0.72; 95% CI 0.61–0.86) [14]. The re-
sults of treatment with nivolumab, ipilimumab, and
chemotherapy were better regardless of tumor histol-
ogy and PD-L1 expression level. In patients diagnosed
with non-squamous cell carcinoma, median OS was
17.8 and 12 months (HR = 0.78; 95% CI 0.63–0.96),
and median PFS was 7 vs. 6 months, respectively
(HR = 0, 72; 95% CI, 0.59–0.88) [14]. TRAEs were
observed in 92% of patients in the experimental group
and 88% in the control arm [13].

Combination of durvalumab with
tremelimumab and chemotherapy

Another example of dual immunotherapy in combina-
tion with chemotherapy is a regimen with durvalumab
and tremelimumab in the first-line treatment of pa-
tients with advanced NSCLC. A total of 1013 patients
diagnosed with NSCLC without genetic disorders
were enrolled in the three-arm POSEIDON study and
randomly assigned to the group receiving tremeli-
mumab at a dose of 75 mg, durvalumab at a dose
of 1500 mg and chemotherapy for a maximum of
4 cycles and one additional dose of tremelimumab.
In both immunotherapy arms, durvalumab was ad-
ministered every 4 weeks until progression [15]. The

https://journals.viamedica.pl/oncology_in_clinical_practice 3

https://journals.viamedica.pl/oncology_in_clinical_practice


primary endpoints for durvalumab plus chemother-
apy versus chemotherapy were PFS and OS. The key
secondary endpoints for the dual immune blockade
arm compared with chemotherapy were PFS and OS.
The combination of durvalumab with chemotherapy
did not result in a significant improvement in OS
compared to chemotherapy alone. In the group receiv-
ing dual blockade in combination with chemotherapy,
a significant improvement in median PFS was ob-
served in patients treated with chemotherapy alone
(medians 6.2 vs. 4.8 months; HR = 0.72; 95% CI
0.60–0.86; p = 0.0003) and a prolongation of OS from
11.7 to 14.0 months (HR = 0.77; 95% CI 0.65–0.92).
Over 60% of patients enrolled in the presented study
were diagnosed with non-squamous cell carcinoma.
Subgroup analysis comparing survival data in pa-
tients stratified by histological type showed that in
the non-squamous cell carcinoma group, median PFS
was 6.8 months for double immunochemotherapy
versus 5.5 months for chemotherapy (HR = 0.66;
95% CI 0.52–0.84), and for the combination of dur-
valumab with chemotherapy versus chemotherapy,
they reached 6.4 months and 5.5 months (HR = 0.77;
95% CI 0.61–0.96), respectively. The improvement in
OS compared to the chemotherapy arm concerned the
group receiving tremelimumab (17.2 vs. 13.1 months
– HR = 0.70; 95% CI 0.56–0.87) and was not signifi-
cant in the population receiving only durvalumab with
chemotherapy (14.8 vs. 13.1 months — HR = 0.82;
95% CI 0.66–1.03). Both chemoimmunotherapy reg-
imens were more likely to give an objective response,
although the benefit was more pronounced in patients
with non-squamous histology. Grade 3 or 4 TRAEs
occurred in 51.8% of patients in the tremelimumab
plus durvalumab plus chemotherapy group, 44.6% in
the durvalumab plus chemotherapy group, and 44.4%
in the chemotherapy group. Serious treatment-related
adverse events occurred in 27.6%, 19.5%, and 17.7%
of patients, respectively [15].

Conclusions
Currently, as part of the first-line systemic treatment
of advanced NSCLC in Poland, it is possible to qual-
ify patients for treatment with immune checkpoint
inhibitors combined with chemotherapy. Possibilities
of using immunochemotherapy in patients with non-
squamous cell lung cancer include the combination
of pembrolizumab with chemotherapy and nivolumab
with ipilimumab and 2 cycles of platinum-based
chemotherapy. The other immunochemotherapy reg-
imens presented in this article have not yet been
reimbursed in Poland. In patients with non-squamous
cell lung cancer, the used chemotherapy regimen is
platinum derivative combined with pemetrexed. Qual-
ification for immunochemotherapy under the current
drug program is possible in patients with documented

PD-L1 expression in fewer than 50% of cells, re-
gardless of the histological type of cancer. Patients
diagnosed with advanced non-squamous cell lung
cancer benefit from immunochemotherapy regardless
of the PD-L1 expression level. However, it should be
noted that in patients diagnosed with non-squamous
cell carcinoma, the clinical benefits are primarily ob-
tained by patients diagnosed with adenocarcinoma.
Data on other types of non-squamous cell carci-
noma are limited. All presented immunochemother-
apy regimens demonstrated improved survival com-
pared to chemotherapy in patients diagnosed with
non-squamous cell lung cancer. On the other hand,
the use of immunochemotherapy is less tolerated than
chemotherapy and leads to a greater number of signif-
icant adverse events.

When qualifying patients for immunochemother-
apy, parameters of organ efficiency, contraindications
to particular therapeutic methods, and, above all, the
performance status should be taken into account. Only
patients with good and very good performance sta-
tus according to the ECOG scale can benefit from
immunochemotherapy. In other groups of patients,
a different method of treatment should be chosen.
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A. Płużański: lecture fees and participation in advisory board
meetings of MSD, BMS, Astra, and Roche.
A. Piórek: lecture fees MSD, BMS, Astra, Takeda and Roche.

Supplementary material
None.

References
1. Zitvogel L, Galluzzi L, Smyth MJ, et al. Mechanism of ac-

tion of conventional and targeted anticancer therapies: rein-
stating immunosurveillance. Immunity. 2013; 39(1): 74–88, doi:
10.1016/j.immuni.2013.06.014, indexed in Pubmed: 23890065.

2. Galluzzi L, Buqué A, Kepp O, et al. Immunological Effects of Con-
ventional Chemotherapy and Targeted Anticancer Agents. Cancer
Cell. 2015; 28(6): 690–714, doi: 10.1016/j.ccell.2015.10.012, indexed
in Pubmed: 26678337.

3. Peng J, Hamanishi J, Matsumura N, et al. Chemotherapy Induces
Programmed Cell Death-Ligand 1 Overexpression via the Nuclear
Factor-κB to Foster an Immunosuppressive Tumor Microenviron-
ment in Ovarian Cancer. Cancer Res. 2015; 75(23): 5034–5045, doi:
10.1158/0008-5472.CAN-14-3098, indexed in Pubmed: 26573793.

4. Gadgeel S, Stevenson J, Langer C, et al. Pembrolizumab and
platinum-based chemotherapy as first-line therapy for ad-
vanced non–small-cell lung cancer: Phase 1 cohorts from the

4 https://journals.viamedica.pl/oncology_in_clinical_practice

https://doi.org/10.1016/j.immuni.2013.06.014
https://www.ncbi.nlm.nih.gov/pubmed/23890065
https://doi.org/10.1016/j.ccell.2015.10.012
https://www.ncbi.nlm.nih.gov/pubmed/26678337
https://doi.org/10.1158/0008-5472.CAN-14-3098
https://www.ncbi.nlm.nih.gov/pubmed/26573793
https://journals.viamedica.pl/oncology_in_clinical_practice


Adam Płużański, Aleksandra Piórek, Immunochemotherapy in patients with non-squamous lung cancer

KEYNOTE-021 study. Lung Cancer. 2018; 125: 273–281, doi:
10.1016/j.lungcan.2018.08.019.

5. Langer CJ, Gadgeel SM, Borghaei H, et al. KEYNOTE-021 in-
vestigators. Carboplatin and pemetrexed with or without pem-
brolizumab for advanced, non-squamous non-small-cell lung
cancer: a randomised, phase 2 cohort of the open-label
KEYNOTE-021 study. Lancet Oncol. 2016; 17(11): 1497–1508, doi:
10.1016/S1470-2045(16)30498-3, indexed in Pubmed: 27745820.

6. Gandhi L, Rodríguez-AbreuD, Gadgeel S, et al. KEYNOTE-189 Inves-
tigators. Pembrolizumab plus Chemotherapy in Metastatic Non-
-Small-Cell Lung Cancer. N Engl J Med. 2018; 378(22): 2078–2092,
doi: 10.1056/NEJMoa1801005, indexed in Pubmed: 29658856.

7. Rodríguez-Abreu D, Powell SF, Hochmair MJ, et al. Pemetrexed
plus platinum with or without pembrolizumab in patients with
previously untreated metastatic nonsquamous NSCLC: protocol-
-specified final analysis from KEYNOTE-189. Ann Oncol. 2021; 32(7):
881–895, doi: 10.1016/j.annonc.2021.04.008.

8. Garassino MC, Gadgeel S, Speranza G, et al. Pembrolizumab Plus
Pemetrexed and Platinum in Nonsquamous Non-Small-Cell Lung
Cancer: 5-Year Outcomes From the Phase 3 KEYNOTE-189 Study.
J Clin Oncol. 2023; 41(11): 1992–1998, doi: 10.1200/JCO.22.01989,
indexed in Pubmed: 36809080.

9. Socinski MA, Nishio M, Jotte RM, et al. IMpower150 Fi-
nal Overall Survival Analyses for Atezolizumab Plus Beva-
cizumab and Chemotherapy in First-Line Metastatic Nonsqua-
mous NSCLC. J Thorac Oncol. 2021; 16(11): 1909–1924, doi:
10.1016/j.jtho.2021.07.009, indexed in Pubmed: 34311108.

10. Nogami N, Barlesi F, Socinski M, et al. IMpower150 Final Exploratory
Analyses for Atezolizumab Plus Bevacizumab and Chemotherapy
in Key NSCLC Patient Subgroups With EGFR Mutations or Metas-

tases in the Liver or Brain. J Thorac Oncol. 2022; 17(2): 309–323,
doi: 10.1016/j.jtho.2021.09.014.

11. Gogishvili M, Melkadze T, Makharadze T, et al. Cemiplimab plus
chemotherapy versus chemotherapy alone in non-small cell lung
cancer: a randomized, controlled, double-blind phase 3 trial. Nat
Med. 2022; 28(11): 2374–2380, doi: 10.1038/s41591-022-01977-y,
indexed in Pubmed: 36008722.

12. Makharadze T, Gogishvili M, Melkadze T, et al. Cemiplimab
Plus Chemotherapy Versus Chemotherapy Alone in Ad-
vanced NSCLC: 2-Year Follow-Up From the Phase 3 EMPOWER-
-Lung 3 Part 2 Trial. J Thorac Oncol. 2023; 18(6): 755–768, doi:
10.1016/j.jtho.2023.03.008, indexed in Pubmed: 37001859.

13. Paz-Ares L, Ciuleanu TE, Cobo M, et al. First-line nivolumab plus ip-
ilimumab combined with two cycles of chemotherapy in patients
with non-small-cell lung cancer (CheckMate 9LA): an interna-
tional, randomised, open-label, phase 3 trial. Lancet Oncol. 2021;
22(2): 198–211, doi: 10.1016/S1470-2045(20)30641-0, indexed in
Pubmed: 33476593.

14. Reck M, Ciuleanu TE, Cobo M, et al. First-line nivolumab plus
ipilimumab with two cycles of chemotherapy versus chemother-
apy alone (four cycles) in advanced non-small-cell lung can-
cer: CheckMate 9LA 2-year update. ESMO Open. 2021; 6(5):
100273, doi: 10.1016/j.esmoop.2021.100273, indexed in Pubmed:
34607285.

15. Johnson ML, Cho BC, Luft A, et al. POSEIDON investigators. Dur-
valumab With or Without Tremelimumab in Combination With
Chemotherapy as First-Line Therapy for Metastatic Non-Small-Cell
Lung Cancer: The Phase III POSEIDON Study. J Clin Oncol. 2023;
41(6): 1213–1227, doi: 10.1200/JCO.22.00975, indexed in Pubmed:
36327426.

https://journals.viamedica.pl/oncology_in_clinical_practice 5

https://doi.org/10.1016/j.lungcan.2018.08.019
https://doi.org/10.1016/S1470-2045(16)30498-3
https://www.ncbi.nlm.nih.gov/pubmed/27745820
https://doi.org/10.1056/NEJMoa1801005
https://www.ncbi.nlm.nih.gov/pubmed/29658856
https://doi.org/10.1016/j.annonc.2021.04.008
https://doi.org/10.1200/JCO.22.01989
https://www.ncbi.nlm.nih.gov/pubmed/36809080
https://doi.org/10.1016/j.jtho.2021.07.009
https://www.ncbi.nlm.nih.gov/pubmed/34311108
https://doi.org/10.1016/j.jtho.2021.09.014
https://doi.org/10.1038/s41591-022-01977-y
https://www.ncbi.nlm.nih.gov/pubmed/36008722
https://doi.org/10.1016/j.jtho.2023.03.008
https://www.ncbi.nlm.nih.gov/pubmed/37001859
https://doi.org/10.1016/S1470-2045(20)30641-0
https://www.ncbi.nlm.nih.gov/pubmed/33476593
https://doi.org/10.1016/j.esmoop.2021.100273
https://www.ncbi.nlm.nih.gov/pubmed/34607285
https://doi.org/10.1200/JCO.22.00975
https://www.ncbi.nlm.nih.gov/pubmed/36327426
https://journals.viamedica.pl/oncology_in_clinical_practice

	Authors' addresses
	Introduction
	Combination of pembrolizumab with chemotherapy
	Combination of atezolizumab with chemotherapy
	Combination of cemiplimab with chemotherapy
	Combination of nivolumab with ipilimumab and chemotherapy
	Combination of durvalumab with tremelimumab and chemotherapy
	Conclusions
	References

