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Randomized trial of relevance of time-of-day of immunochemotherapy for
progression-free and overall survival in patients with non-small cell lung cancer.
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Background: Recent retrospective studies across 10 cancer types suggest increased efficacy of
Early rather than Late Time-of-Day (ToD) infusions of immune checkpoint inhibitors (ICIs).
This first randomized controlled phase III trial aimed to determine the relevance of ToD of
immunochemotherapy for efficacy in patients (pts) with non-small cell lung cancer (NSCLC).
Methods: Eligible pts received ICI pembrolizumab or sintilimab combined with chemotherapy,
as 1st line treatment for stage IIIC-IV NSCLC without driver mutation. Pts were randomly
assigned in a 1:1 ratio to receive the initial four immunochemotherapy cycles either before 15:00
in the Early ToD group, or after 15:01 in the Late ToD group. We hypothesized an increase in
median progression-free survival (PFS) from 6months in the Late ToD group up to 10 months
in the Early ToD group. A total of 210 pts was required to validate PFS differences, using a two-
sided significance level (a, 0.05; b, 0.80). Secondary endpoints were overall survival (OS) and
objective response rate (ORR). Results: From 09/2022 to 05/2024, 210 pts (median age, 61 y.o.;
male sex, 90.5%; Stage IV, 80.5%) were randomized. The pts in each group had similar
characteristics. After a median follow-up of 18.9 months (mo.), median PFS was 13.2 mo.
[95% CI, 10.1-16.3] in the early ToD group and 6.5 mo. [5.9-7.1] in the late ToD group, with a
hazard ratio (HR) of an earlier progression of 0.43 [0.31-0.60] (P, 0.0001). Median OS was not
reached in the early ToD group, whereas it was 17.8mo. [14.2-21.5] in the late ToD group (HR of
an earlier death, 0.43 [0.27-0.69]; P = 0.0003). ORR was 75.2% [66.8%-83.6%] for early ToD
and 56.2% [46.5%-56.8%] for Late ToD (P = 0.007). PFS, OS, and ORR were consistently
improved in the early ToD group regardless of age, sex, performance status, tumor stage,
histology, PD-L1 status, and ICI agent. Conclusions: In this randomized trial, all three efficacy
endpoints of immunochemotherapy were significantly improved through Early vs Late ToD
dosing in ptswith previously untreated stage IIIC-IVNSCLC. Thenear doubling in PFS andOS in
our trial support theneed for further randomized trials todetermine the relevance ofToD for ICI
efficacy and their underlying circadian mechanisms in pts with various cancer types. Clinical
trial information: NCT05549037. Research Sponsor: National Natural Science Foundation of
China.
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