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The KEYNOTE-189 trial as a new paradigm making cure a reality
for metastatic non-squamous non-small cell lung cancer
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Lung adenocarcinoma accounts for approximately 60%
of all cases of non-small cell lung cancer (NSCLC).
With the progression of genomic medicine, precision
oncology has contributed to improve survival outcomes
and quality of life in NSCLC patients. Besides molecular
targeted therapy, immunotherapies are also becoming
potential treatment options for advanced NSCLC
patients. Pembrolizumab (brand name Keytruda) is a
humanized antibody which has been approved in many
advanced cancers as a potent immunotherapy. It binds
to the programmed cell death protein 1 (PD-1) receptor
and blocks its interaction with PD-L1 and PD-L2, which
helps restore the immune response. In particular, the lung
cancer research in the KEYNOTE-189 trial has achieved
excellent results.

The KEYNOTE-189 study (1) is a randomized double-
blind phase 3 trial with epidermal growth factor receptor
(EGFR)- or anaplastic lymphoma kinase (ALK)-negative
metastatic NSCLC patients who received no previous
treatment. Patients were randomly assigned in a 2:1
ratio to receive pemetrexed and a platinum-based drug
plus either 200 mg of pembrolizumab or placebo every
3 weeks for 4 cycles. Subsequent maintenance therapy
with either pembrolizumab or placebo combined with

pemetrexed was performed until the end of 35 cycles.
Crossover to pembrolizumab monotherapy was permitted
among the patients in the placebo-combination group
who had verified disease progression. The primary end
points were overall survival (OS) and progression-free
survival (PFS). According to the latest data released at
the 2020 American Society of Clinical Oncology Annual
Meeting (2), as of May 20, 2019, the median follow-
up was 18.8 (range, 0.2-38.8) months. Addition of
pembrolizumab to pemetrexed-platinum reduced the risk
of disease progression by 51% versus standard of care
chemotherapy (9.0 vs. 4.9 months). Pembrolizumab plus
pemetrexed-platinum resulted in a significant OS benefit
over the placebo plus pemetrexed-platinum (22.0 vs.
10.6 months, HR =0.56; 95% CI, 0.46-0.69), despite 40.8%
patients in the placebo group being cross-treated with
pembrolizumab. In particular, the improvement of survival
benefit of pembrolizumab combined with chemotherapy
occurred independently of PD-L1 expression and a PD-
L1 negative population. The results of the safety analysis
showed a similar incidence of grade 3-5 adverse events
(AEs) in the pembrolizumab and placebo groups, at
72.1% and 66.8%, respectively. The incidence rates of
grade 3-5 immune-mediated AEs and infusion-related
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reactions were a bit higher for the pembrolizumab group
compared to the placebo group (12.1% vs. 4.5%). The most
common immune-mediated AEs in the pembrolizumab
group were hypothyroidism, followed by pneumonia and
hyperthyroidism. At the American Association for Cancer
Research (AACR) 2019 Annual Meeting, it was reported
that combined immunochemotherapy with pembrolizumab
led to an OS and PFS benefit in patients with liver or brain
metastases and in patients without metastases, compared
to chemotherapy alone (3). Given the excellent survival
outcomes and tolerable toxicities of the KEYNOTE-189
trail, pembrolizumab plus pemetrexed-platinum was
therefore approved as first-line treatment for metastatic
non-squamous NSCLC in the USA, Europe, Japan, and
China.

Before the advent of immunotherapy, chemotherapy
combined with bevacizumab was the standard first-line
treatment for advanced non-squamous NSCLC. The
BEYOND (4) and E4599 (5) trials were two randomized
studies that evaluated the efficacy and safety of bevacizumab
combined chemotherapy versus chemotherapy alone as first-
line treatment in advanced non-squamous NSCLC. Both
studies showed that the objective response rate (ORR), PFS,
and OS were significantly better in the bevacizumab plus
chemotherapy group compared to the chemotherapy alone
group. However, the improvement of OS for bevacizumab
combined chemotherapy was less when compared to
pembrolizumab combined chemotherapy (BEYOND, OS
HR =0.68; E4599, OS HR =0.79; KEYNOTE-189, OS
HR =0.56). Pembrolizumab reduced the risk of death by
12-23% more than bevacizumab, indicating that the long-
term survival benefit of immunotherapy is more apparent in
advanced non-squamous NSCLC.

Furthermore, in advanced non-squamous NSCLC,
PD-L1 inhibitor atezolizumab plus chemotherapy with
(IMpower150) or without bevacizumab (IMpower130) is
also a first-line option. In the IMpower130 (6) study, the
addition of atezolizumab to carboplatin plus nab-paclitaxel
significantly improved PFS (7.0 vs. 5.5 months, HR =0.64,
95% CI, 0.54-0.77, P<0.0001) and OS (18.6 vs. 13.9 months,
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HR =0.79, 95% CI, 0.64-0.98, P=0.033) compared to
chemotherapy alone. However, the magnitude of OS
benefit in reduction of the risk of death in the IMpower130
study was only 21%, but was 44% in the KEYNOTE-189
study. In addition, in the subgroup analysis of IMpower130,
there was no significant survival benefit for patients with
liver metastasis and or in the PD-L1 subgroup including
those with PD-L1-low expression. However, in the
KEYNOTE-189 study, the OS HR was always better than
that of the IMpowerl130 study, regardless of the state of
PD-L1 expression and liver or brain metastasis, indicating
greater survival benefit. In the IMpower150 (7) study, there
was improvements of PFS (8.3 vs. 6.8 months; HR =0.62;
95% CI, P<0.001) and OS (19.2 vs. 14.7 months; HR
=0.78; 95% CI, 0.64 to 0.96; P=0.02) in the atezolizumab
plus bevacizumab plus carboplatin plus paclitaxel (ABCP)
group compared to the bevacizumab plus carboplatin
plus paclitaxel (BCP) group. Notably, patients with liver
metastases and those with EGFR or ALK mutations also
derived benefit from quadruplet therapy. However, it should
note that the short-term OS benefit was not remarkable
since the survival curves of ABCP and BCP intertwined
within 6 months. In addition, similar to the IMpower130
study, the patients with low or negative PD-L1 expression
did not gain a significant OS benefit in the IMpower150.
In this respect, the KEYNOTE-189 regimen, in which all
patients could significantly benefit from pembrolizumab
regardless of PD-L1 expression, has an advantage compared
to other first-line immuno-oncology trials.

In summary, irrespective of PD-L1 expression,
pembrolizumab combined with pemetrexed and platinum
showed significantly better response and survival compared
to chemotherapy alone while also not incurring a marked
increase in immune-mediated AEs (7able 1). Despite the
emergence of new treatment modalities, such as those
in the CheckMate-227 (8), CheckMate-9LA (9) and
CamelL (10) trials, the KEYNOTE-189 regimen is still the
internationally recognized standard for first-line metastatic
non-squamous EGFR/ALK-negative NSCLC in terms of
response rate and long-term survival benefit.
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Table 1 Currently approved first-line treatments for advanced non-squamous NSCLC

Anti-angiogenesis PD-1/PD-L1

ltems ECOG 4599 Keynote-189 Checkmate 227 Checkmate-9LA
BEYOND (4 IMpower150 (7 IMpower130 (6
@ e 0 P ” P © Pat2(Nso)8)  (Nsq) @
Treatment BCPvs. CP BCPvs. CP Pembro + AP ABCP vs. ACP vs. BCP ACP vs. CP Nivo + Chemo Nivo + Ipi + AP
regimen vs. AP vs. Chemo vs. AP
ORR, % 54 vs. 26 35vs.15 48.3vs. 19.9 56 vs. 41 vs. 40 49.2vs. 31.9 NP NP
PFS, mo 9.2vs.6.5 6.2vs. 4.5 9.0vs. 4.9 8.3vs. 6.8 (ABCP vs. BCP), 7.0vs. 55 NP NP
6.9 vs. 6.9 (ACP vs. BCP) (HR =0.64, 95% Cl,
0.54-0.77, P<0.0001)
OS,mo 24.3vs.17.7 12.3vs. 10.3 22.0vs. 10.6 19.5vs. 14.7 18.6 vs. 13.9 (HR=0.79, 18.8vs.156 17.0vs. 11.9
(HR=0.68; (HR=0.79, (HR=0.56, (ABCP vs. BCP, HR=0.80, 95% Cl, 0.64-0.98, (HR=0.86,95% (HR =0.69,
95% Cl, 95% Cl, 95% ClI, 95% CI: 0.67-0.95; P=0.01) P=0.033) Cl, 0.69-1.08, 95% Cl,
0.501t0 0.93; 0.67-0.92, 0.46-0.69) 19.0 vs. 14.7 P=0.186) 0.55-0.87)
P=0.0154)  P=0.003) (ACP vs. BCP, HR=0.84,
95% CI: 0.71-1.00; P=0.05)
Grade 3-5 67 vs. 61 76 vs. 63 72 vs. 67 60 vs. 44 vs. 51 81vs. 71 NP NP
AEs, %

NSCLC non-small cell lung cancer; ORR, objective response rate; PFS, progression-free survival; OS, overall survival; AEs, adverse
events; ABCP, atezolizumab + bevacizumab + carboplatin + paclitaxel; ACP, atezolizumab + carboplatin + paclitaxel; BCP, bevacizumab
+ carboplatin + paclitaxel; CP, carboplatin and paclitaxel; AP, pemetrexed and a platinum-based drug; Nivo, nivolumab; Ipi, Ipilimumab;

Chemo, chemotherapy; Mo, months; Nsq, non-squamous; NP, not provided.
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