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The treatment of non-small cell lung cancer (NSCLC) 
has undergone a dramatic change in the past few years. 
In the first-line setting, targeted therapy has replaced 
cytotoxic chemotherapy in patients with targetable/driver 
mutations; single-agent immunotherapy has replaced 
cytotoxic chemotherapy in patients with programmed death 
ligand 1 (PD-L1) tumor proportion score (TPS) ≥50% in 
patients with NSCLC including non-squamous NSCLC. 
Platinum-based doublet chemotherapy combined with 
immunotherapy and bevacizumab in certain instances, is the 
mainstay of treatment in the remaining patients. 

Keynote 189 was a landmark phase 3 trial that led to the 
current standard of platinum-based doublet chemotherapy 
plus immunotherapy (anti-PD-1/anti-PD-L1) in patients 
with advanced non-squamous NSCLC. This trial showed 
that the addition of pembrolizumab to platinum (carboplatin 
was the platinum drug used in 72.2% of patients) and 
pemetrexed induction followed pembrolizumab and 
pemetrexed maintenance increased 12-month overall 
survival (OS) and median OS compared to placebo. This 
statistically significant improvement in progression free 
survival (PFS) and OS with the addition of pembrolizumab 
was seen across all PD-L1 categories (TPS <1%, 1–49%, 
≥50%) (1).

Bevacizumab plus platinum-based doublet chemotherapy 
is an option for patients with advanced non-squamous 

NSCLC. The phase 3 ECOG4599 trial showed that the 
addition of bevacizumab to carboplatin and paclitaxel 
chemotherapy (CarPacBev) followed by bevacizumab 
maintenance improved PFS by 1.7 months and OS by 2 
months compared to carboplatin and paclitaxel (CarPac) (2).  
In the 2000s pemetrexed became the agent of choice 
for patients with adenocarcinoma as it was shown to be 
superior to existing agents in multiple studies (3). The 
PointBreak trial compared pemetrexed based chemotherapy 
in combination with bevacizumab, i.e., pemetrexed + 
carboplatin + bevacizumab (CarPemBev) followed by 
maintenance pemetrexed + bevacizumab to the ECOG4599 
regimen. The PointBreak trial did not meet its primary 
endpoint of improved OS with CarPemBev (median OS 
12.6 months in CarPemBev vs. 13.4 months in CarPacBev, 
HR 1, P=0.949). Based on the PointBreak trial, we have 
CarPacBev (Carboplatin-Paclitaxel-Bevacizumab) as the 
most effective evidence-based platinum-based doublet 
combination with bevacizumab (4). 

The question of whether the addition of immunotherapy 
to bevacizumab plus chemotherapy doublet improved 
outcomes was addressed by the IMpower150 trial. The 
IMpower150 showed that the addition of atezolizumab 
(anti-PD-L1) to bevacizumab + carboplatin + paclitaxel 
(Atezo-CarPacBev) induction followed by maintenance 
atezolizumab + bevacizumab improved outcomes compared 
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to bevacizumab + carboplatin + paclitaxel (CarPacBev) 
induction followed by maintenance bevacizumab (or) 
atezolizumab + carboplatin + paclitaxel (Atezo-CarPac) 
induction followed by maintenance atezolizumab in 
metastatic or recurrent non-squamous NSCLC. The 
PFS and OS benefit of the quadruplet regimen (Atezo-
CarPacBev) was seen irrespective of PD-L1 status and even 
in patients with EGFR/ALK alterations. This trial showed 
improved outcomes with the addition of atezolizumab 
(immunotherapy) to bevacizumab plus chemotherapy 
doublet, which could be due to the reversal of VEGF 
mediated immunosuppression by bevacizumab leading 
to enhanced efficacy of atezolizumab. In terms of safety, 
quadruplet therapy had indeed higher toxicity compared to 
triplet therapy (5,6). 

The other trial which assessed the quadruplet therapy in 
advanced non-squamous NSCLC is a single-arm, phase 2 
clinical trial (Big Ten Cancer Research Consortium Study) 
that assessed if the addition of atezolizumab to the triplet 
combination of carboplatin, pemetrexed and bevacizumab 
would lead to better PFS. This study was closed early due to 3 
possibly treatment-related deaths (likely due to bevacizumab). 
However, the 1-year PFS and 1 year OS were 55.27%  
and 82.9%, respectively, which is longer than the historical 
control (of Atezo-CarPacBev); however, these positive results 
need to be further explored in a phase 3 trial (7). 

Of note, there are no randomized controlled trials 
that directly compared carboplatin-based chemotherapy 
against cisplatin-based chemotherapy in NSCLC. The 
meta-analysis by Griesinger et al. (included a total of 12 
randomized controlled trials) compared the efficacy and 
safety of carboplatin versus cisplatin-based chemotherapy 
in patients with advanced NSCLC showed no significant 
difference in OS between carboplatin vs. cisplatin-based 
chemotherapy (HR 1.08 with 95% CI: 0.96–1.21), but a 
slight benefit in ORR with cisplatin (RR 0.88, 95% CI: 
0.78–0.99) (8). 

The CLEAR (phase 2) trial by Udagawa et al. was 
designed to find the most effective platinum-based 
combination with bevacizumab. The final goal of the 
authors was to determine the most effective platinum-based 
bevacizumab to be combined with atezolizumab. Patients 
with advanced (stage IIIB or IV) or recurrent non-squamous 
NSCLC were randomly assigned in a 2:1 ratio to either 
cisplatin + pemetrexed + bevacizumab (CisPemBev) followed 
by maintenance pemetrexed + bevacizumab (PemBev) 
or Carboplatin + paclitaxel + bevacizumab (CarPacBev) 
followed by maintenance bevacizumab (Bev). This trial 

showed that the primary endpoint of PFS was better in 
the CisPemBev (7.6 months) compared to CarPacBev  
(7 months) [HR of 0.825 (95% CI: 0.600–1.134)]. The OS 
was, however, not statistically different in the CisPemBev 
(23.4 months) compared to CarPacBev (21.6 months), HR 
0.845 (95% CI: 0.58–1.24). The overall response rate was 
similar with 57% in the CisPemBev group and 55% in the 
CarPacBev group. In terms of safety, CisPemBev had a 
better safety profile with 67% ≥ grade 3 adverse events in 
CisPemBev group vs. 82% in CarPacBev group. 

The CLEAR trial compared the cisplatin-based regimen 
(CisPemBev) against the carboplatin-based regimen 
(CarPacBev). The POINTBREAK trial (4) already showed 
that pemetrexed was not superior to paclitaxel in terms of 
OS but had better PFS when combined with carboplatin-
bevacizumab. Hence it is unclear if the PFS benefit seen 
with CisPemBev in the CLEAR trial is due to the cisplatin 
or pemetrexed. Also, part of the PFS improvement seen in 
the CLEAR trial could be because the maintenance arm 
of CisPemBev had pemetrexed + bevacizumab as opposed 
to only bevacizumab in the CarPacBev arm. Both ECOG-
ACRIN 5508 and AVAPERL trials showed that combination 
(pemetrexed + bevacizumab) maintenance led to better 
PFS than single-agent bevacizumab maintenance alone in 
advanced non-squamous NSCLC. In ECOG-ACRIN 5508, 
maintenance therapy was given after 4 cycles of induction 
with carboplatin + paclitaxel + bevacizumab (same as one arm 
of the CLEAR trial). The PFS was better in bevacizumab 
+ pemetrexed maintenance compared to bevacizumab 
maintenance but OS was similar in both arms (9).  
Similarly, in AVAPERL, phase 3 trial, maintenance therapy 
was given after 4 cycles of induction with cisplatin + 
pemetrexed + bevacizumab (same as the other arm of the 
CLEAR trial). The bevacizumab + pemetrexed maintenance 
improved PFS but not OS compared to pemetrexed 
maintenance alone (10). In both trials, the bevacizumab + 
pemetrexed combination was associated with higher toxicity. 

In the CLEAR study, the grade 1–2 adverse events 
data was collected only for bevacizumab and not for 
chemotherapeutic agents. Though the overall incidence 
of ≥ grade 3 adverse events was lower in the CisPemBev 
group in the CLEAR trial, it is to be noted that the side 
effect profile is different in both these groups with a 
higher incidence of hematological toxicity with carboplatin 
and higher incidence of non-hematological toxicity with 
cisplatin similar to the findings in the meta-analysis by 
Griesinger et al. (8). In the meta-analysis, the risk of anemia 
(RR 3.94) and the risk of thrombocytopenia (RR 2.46) was 
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higher with carboplatin, while the risk of nausea/vomiting 
(RR 0.53) was higher with cisplatin. Given the different 
toxicity profiles, patients’ co-morbidities, symptoms, and 
preferences (impact of the toxicity on patients’ quality of 
life) usually play a crucial role in selecting cisplatin versus 
carboplatin-based regimens. 

The CLEAR trial showed improvement in PFS, but 
not OS. This would suggest that the possibility of a major 
difference between the two regimens is relatively low. 
The results of the Big Ten study suggest the possibility 
of increased toxicity with the four-drug combination, and 
that should be taken into account when designing future 
trials assessing the efficacy of CisPemBev combination 
with atezolizumab. The bar to establish the CisPemBev-
atezolizumab combination as the new standard of care is 
quite high. This would need a large, randomized phase 3 
trial and unlikely to change the current standard of either 
carboplatin-pemetrexed-pembrolizumab or carboplatin-
paclitaxel-bevacizumab-atezolizumab.
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