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ABSTRACT
Background  CameL phase 3 study demonstrated 
the superiority of camrelizumab plus chemotherapy 
over chemotherapy alone for progression-free survival 
in patients with previously untreated advanced non-
squamous non-small-cell lung cancer (NSCLC) without 
EGFR/ALK alterations. Here, we present the 5-year 
outcomes.
Methods  Patients were randomized (1:1) and received 
4–6 cycles of camrelizumab plus carboplatin and 
pemetrexed (n=205) or carboplatin and pemetrexed 
(n=207) every 3 weeks, followed by maintenance 
camrelizumab plus pemetrexed or pemetrexed only. 
Crossover from chemotherapy group to camrelizumab 
monotherapy was permitted after disease progression.
Results  Median time from randomization to data cut-
off was 65.2 months (range, 59.7–72.2). HR for overall 
survival (OS) was 0.74 (95% CI 0.58 to 0.93; one-sided 
p=0.0043), and was 0.62 (95% CI 0.49 to 0.79; one-
sided p<0.0001) after adjustment for crossover. Five-year 
OS rates were 31.2% (95% CI 24.7% to 37.9%) with 
camrelizumab plus chemotherapy versus 19.3% (95% CI 
13.9% to 25.3%) with chemotherapy alone. Among the 33 
patients who completed 2 years of camrelizumab, 5-year 
OS rate was 84.3% (95% CI 66.4% to 93.2%), and 5-year 
duration of response rate was 46.5% (95% CI 24.9% to 
65.6%) in the 32 responders. No new safety signals were 
noted.
Conclusions  Camrelizumab plus carboplatin and 
pemetrexed as first-line therapy continued to demonstrate 
long-term OS benefit over carboplatin and pemetrexed, 
with manageable toxicity. Patients who completed 2 years 

of camrelizumab had enduring response and impressive 
OS. Current 5-year updated analysis further supports 
camrelizumab plus carboplatin and pemetrexed as a 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Immune checkpoint inhibitors plus platinum-
based doublet chemotherapy regimens are well-
established first-line therapies for advanced 
non-squamous non-small-cell lung cancer (NSCLC) 
with no targetable driver mutations. However, long-
term survival data are notably lacking.

WHAT THIS STUDY ADDS
	⇒ In this 5-year update, camrelizumab (an antibody tar-
geting programmed cell death 1) plus carboplatin and 
pemetrexed as first-line therapy continued to exhibit 
long-term benefits over chemotherapy alone, with an 
increase of 11.9% (31.2% vs 19.3%), 13.1% (16.1% 
vs 3.0%) and 21.3% (21.3% vs 0%) in overall survival 
(OS) rate, progression-free survival rate and duration of 
response (DoR) rate at 5 years, respectively. Patients 
who completed 2 years of camrelizumab in the com-
bination group had enduring response (5-year DoR rate 
of 46.5%) and impressive OS (5-year OS rate of 84.3%). 
No new safety concerns were identified.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This report further supports camrelizumab plus 
carboplatin and pemetrexed as a standard-of-care 
for previously untreated advanced non-squamous 
NSCLC without EGFR/ALK alterations.
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standard-of-care for previously untreated advanced non-squamous 
NSCLC without EGFR/ALK alterations.
Trial registration number  NCT03134872.

BACKGROUND
Immune checkpoint inhibitors (ICIs) targeting 
programmed cell death 1 (PD-1) or programmed cell 
death ligand 1 (PD-L1) in combination with platinum-
based doublet chemotherapy regimens are currently 
recommended by clinical guidelines as frontline therapy 
in non-squamous non-small-cell lung cancer (NSCLC) 
patients lacking targetable driver mutations.1–3 Numerous 
anti-PD-1/PD-L1 antibodies have been approved for 
the combination use globally or in specific countries or 
regions, based on the primary analyses from phase 3 clin-
ical trials.4–12 However, it is important to underscore that, 
there is limited 5-year survival data to make a compre-
hensive evaluation of the long-term benefits of these 
combinations.

Camrelizumab is a humanized monoclonal antibody 
against PD-1 with high affinity.13 The CameL phase 3 
study demonstrated a statistically significant and clin-
ically meaningful improvement in progression-free 
survival (PFS) with camrelizumab plus carboplatin and 
pemetrexed over chemotherapy alone in patients with 
previously untreated advanced non-squamous NSCLC 
without EGFR/ALK alterations (HR, 0.60 (95% CI 0.45 
to 0.79); one-sided p=0.0001).7 On the basis of results 
from the CameL study, the combination of camrelizumab 
plus carboplatin and pemetrexed has received regula-
tory approval as the first-line therapy for non-squamous 
NSCLC with no EGFR/ALK genomic alterations, regard-
less of PD-L1 expression level. In a descriptive analysis 
with extended follow-up, the camrelizumab plus chemo-
therapy also showed overall survival (OS) benefit over 
chemotherapy alone (HR, 0.72 (95% CI 0.57 to 0.92)).14 
Here, we present the 5-year updated outcomes in overall 
study population and in those who completed 2 years of 
camrelizumab.

METHODS
Study design and patients
The CameL study was a randomized, open-label, multi-
center, phase 3 study comparing camrelizumab plus 
chemotherapy versus chemotherapy alone as first-line 
therapy for advanced non-squamous NSCLC done at 52 
sites in China (​ClinicalTrials.​gov, number NCT03134872; 
online supplemental table S1). Full inclusion and exclu-
sion criteria have been described previously.7 Briefly, 
patients aged 18–70 years with histologically or cytologi-
cally confirmed stage IIIB–IV non-squamous NSCLC, no 
prior antitumor systemic therapy for the disease, Eastern 
Cooperative Oncology Group (ECOG) performance 
status of 0 or 1, and no untreated central nervous system 
metastases were enrolled.

Treatments
Patients were randomly assigned in a 1:1 ratio to receive 
camrelizumab (200 mg) plus carboplatin (area under 
curve, 5 mg/mL/min) and pemetrexed (500 mg/m2) 
every 3 weeks or chemotherapy alone for 4–6 cycles, 
followed by maintenance therapy with camrelizumab plus 
pemetrexed or pemetrexed alone. The randomization 
was stratified by sex (male vs female) and smoking history 
(≥20 pack-years vs <20 pack-years or never).

Patients who assigned to chemotherapy alone group 
were permitted to cross over to receive camrelizumab 
monotherapy on radiographic progression per Response 
Evaluation Criteria in Solid Tumors version (version 1.1). 
The maximum total exposure of camrelizumab was 2 
years. For toxicity management, the protocol permitted 
interruption of up to 12 weeks for camrelizumab, as 
well as treatment interruptions and dose adjustments of 
chemotherapeutic agents.

Outcomes
The two primary endpoints of this study were PFS per 
blinded independent central review in overall study 
population and in PD-L1-positive population, which have 
been reported previously.7 In this report, we present 
the 5-year clinical outcomes, including OS, investigator-
assessed PFS, objective response rate (ORR), and dura-
tion of response (DoR), as well as safety, in both overall 
study population and patients who completed 2 years of 
camrelizumab.

Statistical analysis
All randomly assigned patients who received at least one 
dose of the study treatment were evaluated for efficacy, 
and safety was assessed in the as-treated population. Time-
to-event endpoints including OS, PFS, and DoR were 
estimated with the Kaplan-Meier method. Comparisons 
between groups were done using the log-rank test strati-
fied by the randomization strata, with HRs and 95% CIs 
determined using the stratified Cox proportional hazards 
model. The rank-preserving structural failure time model 
was used to adjust crossover when comparing OS between 
groups. No specific alpha was allocated for the current 
analysis, and all reported p values were nominal and one-
sided. Statistical analyses were performed with SAS V.9.4.

RESULTS
Patients and treatments
Between May 12, 2017, and June 6, 2018, 412 patients were 
enrolled and received camrelizumab plus chemotherapy 
(n=205) or chemotherapy alone (n=207). The two groups 
had generally similar baseline characteristics (age<65 
years, 78.0% and 74.4%; male, 71.2% and 72.0%; ECOG 
performance status of 1, 76.6% and 82.6%; all patients 
had metastatic lesions, with the majority of metastases in 
the chest (60.5% and 60.9%), bone (31.7% and 35.3%), 
and abdomen (21.0% and 13.5%)).
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As of May 28, 2023, with a median time from randomiza-
tion to cut-off date of 65.2 months (range, 59.7–72.2), nine 
(4.3%) patients in the camrelizumab plus chemotherapy 
group and one (0.5%) patient in the chemotherapy alone 
group remained on maintenance treatment with peme-
trexed. After the allocated study treatment, 114 (55.6%) 
patients in the camrelizumab plus chemotherapy group 
and 146 (70.5%) patients in the chemotherapy alone 
group received at least one subsequent therapy. In the 
chemotherapy alone group, 95 (45.9%) patients crossed 
over to receive camrelizumab monotherapy on radio-
logical progression and additional 14 (6.8%) received 
subsequent immunotherapy (either alone or combined 
with other therapies) outside the study, demonstrating an 
effective crossover rate of 52.7% (online supplemental 
figure S1).

Five-year efficacy in overall study population
Overall, 296 (71.8%) deaths occurred, including 139 
(67.8%) in the camrelizumab plus chemotherapy group 
and 157 (75.8%) in the chemotherapy alone group. The 
median OS remained longer with camrelizumab plus 
chemotherapy comparing chemotherapy alone (27.1 
months (95% CI 21.9 to 31.5) vs 19.8 months (95% CI 
15.9 to 23.7); HR, 0.74 (95% CI 0.58 to 0.93); one-sided 
p=0.0043; figure 1A). The 5-year OS rate was 31.2% (95% 
CI 24.7% to 37.9%) with camrelizumab plus chemo-
therapy versus 19.3% (95% CI 13.9% to 25.3%) with 
chemotherapy alone. Consistent with previous reports, 
OS benefit with camrelizumab plus chemotherapy 
continued to be observed regardless of age, sex, history 
of smoking, ECOG performance status, brain metastases 
status, and tumor PD-L1 expression, with an HR less than 
1 (figure 2A and online supplemental figure S2).

The crossover-adjusted median OS for chemotherapy 
alone was 16.8 months (95% CI 13.1 to 18.8), and the 
survival benefit was in favor of camrelizumab plus 
chemotherapy, with an HR of 0.62 (95% CI 0.49 to 0.79; 
p<0.0001; figure 1A).

As of data cut-off, 330 (80.1%) patients had disease 
progression or died, including 152 (74.1%) in the camrel-
izumab plus chemotherapy group and 178 (86.0%) in the 
chemotherapy alone group. Camrelizumab plus chemo-
therapy continued to exhibit a clinically meaningful 
improvement over chemotherapy alone in PFS (median, 
11.0 months (95% CI 8.5 to 12.5) vs 6.5 months (95% CI 
5.5 to 7.2); HR, 0.55 (95% CI 0.44 to 0.68); p<0.0001; 
figure  1B). The 5-year PFS rate was 16.1% (95% CI 
10.9% to 22.2%) with camrelizumab plus chemotherapy 
versus 3.0% (95% CI 0.9% to 7.6%) with chemotherapy 
alone. PFS benefit with camrelizumab plus chemotherapy 
was consistently observed across all tested subgroups 
(figure 2B and online supplemental figure S3).

PD-L1 expression was not used as a stratification factor; 
however, when adding PD-L1 as a covariate in the Cox 
models, the OS and PFS benefits with camrelizumab plus 
chemotherapy was still superior to chemotherapy alone 

(OS: HR, 0.76 (95% CI 0.60 to 0.97); one-sided p=0.0137; 
PFS: HR, 0.58 (95% CI 0.46 to 0.74); one-sided p<0.0001).

The ORR was 55.1% (95% CI 48.0% to 62.1%) with 
camrelizumab plus chemotherapy versus 32.9% (95% CI 
26.5% to 39.7%) with chemotherapy alone (p<0.0001). 
Compared with chemotherapy alone, camrelizumab plus 
chemotherapy demonstrated a more sustained response 
(median DoR, 15.5 months (95% CI 10.6 to 25.4) vs 10.3 
months (95% CI 6.8 to 14.0); HR, 0.58 (95% CI 0.41 to 
0.83); p=0.0010; figure  1C). The 5-year DoR rate with 
camrelizumab plus chemotherapy was 21.3% (95% 
CI 12.7% to 31.4%), whereas no patients treated with 
chemotherapy had a response lasting 5 years (online 
supplemental table S2).

Five-year safety in overall study population
During induction treatment, the majority of patients 
completed the 4–6 cycles of assigned treatments (65 
(31.7%) patients in the camrelizumab plus chemo-
therapy group and 62 (30.0%) patients in the chemo-
therapy alone group received four cycles of treatment, 20 
(9.8%) and 15 (7.2%) received five cycles of treatment, 92 
(44.9%) and 81 (39.1%) received six cycles of treatment, 
respectively). Overall, the median number of treatment 
cycles in the camrelizumab plus chemotherapy group was 
10 (range, 1–35) for camrelizumab, 5 (range, 1–7) for 
carboplatin, and 11 (range, 1–93) for pemetrexed. In the 
chemotherapy group, the median number of treatment 
cycles was 4 (range, 1–6) for carboplatin and 7 (range, 
1–66) for pemetrexed.

Treatment-related adverse events (TRAEs) of grade ≥3 
occurred in 146 (71.2%) and 102 (49.3%) patients in the 
camrelizumab plus chemotherapy and chemotherapy 
alone group, respectively. The most common grade ≥3 
TRAEs were hematological toxicities including decreased 
neutrophil count, decreased white blood cell count, 
anemia, and decreased platelet count (table 1). Serious 
TRAEs were reported in 78 (38.0%) patients treated with 
camrelizumab plus chemotherapy and 27 (13.0%) treated 
with chemotherapy alone. The most frequently reported 
serious TRAEs were decreased platelet count, myelo-
suppression, and hepatic function abnormal (online 
supplemental table S3). Six (2.9%) deaths in the camrel-
izumab plus chemotherapy and three (1.4%) deaths in 
the chemotherapy alone groups were considered to be 
attributed to TRAEs.

Immune-mediated AEs of all grades were reported in 
182 (88.8%) patients treated with camrelizumab plus 
chemotherapy, and those of grade ≥3 were reported 
in 32 (15.6%) patients. The incidence and severity of 
each immune-mediated AE were exactly the same as the 
last report, with no additional patients developing new 
immune-mediated AEs. Reactive cutaneous capillary 
endothelial proliferation (RCCEP) was the most common 
immune-mediated AE; however, the majority were grade 
1 or 2 in severity (154 (75.1%)), only four (2.0%) patients 
experienced grade 3 RCCEP, and no grade 4 or 5 RCCEP 
occurred. Immune-mediated AEs were characterized by 
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Figure 1  Clinical outcomes with camrelizumab plus chemotherapy versus chemotherapy alone. (A) Kaplan-Meier estimates 
for OS. (B) Kaplan-Meier estimates for PFS. (C) Kaplan-Meier estimates for DoR. The HR was estimated from the stratified Cox 
proportional hazards model with treatment as the fixed effect. Comparisons between groups were analyzed using the stratified 
one-sided log-rank test. Stratified factors included sex (male vs female) and smoking history (≥20 pack-years vs ˂20 pack-
years or never). Tumor responses were assessed by investigator per RECIST version 1.1. Camre+chemo, camrelizumab plus 
chemotherapy; Chemo, chemotherapy; DoR, duration of response; OS, overall survival; PFS, progression-free survival.
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an early onset, with the median time to the first occur-
rence of any immune-mediated AE being 1.1 months 
(range, 0.1–19.1). The majority of patients experienced 
immune-mediated AEs within the first 6 months of treat-
ment (online supplemental figure S4).

Five-year outcomes in patients who completed 2 years of 
camrelizumab
Baseline characteristics of the 33 patients in the camrel-
izumab plus chemotherapy group who completed 2 
years of camrelizumab was reported. Compared with 
the overall population in the camrelizumab plus chemo-
therapy group, the proportion of patients with PD-L1 

positivity (tumor proportion score (TPS) ≥1%) (90.9% vs 
67.3%) and high PD-L1 expression (TPS≥50%) (27.3% 
vs 14.6%) were higher in those who completed 2 years of 
camrelizumab. The median number of treatment cycles 
was 34 (range, 23–35) for camrelizumab, 6 (range, 3–6) 
for carboplatin, and 45 (range, 14–93) for pemetrexed.

Of the 33 patients, 8 (24.2%) had died, and the median 
OS was not reached yet (95% CI 63.5 to not reached; 
figure 3A). The 5-year OS rate was 84.3% (95% CI 66.4% 
to 93.2%).

Totally, 14 (42.4%) patients had disease progression or 
died, and the median PFS was 60.9 months (95% CI 34.8 

Figure 2  Subgroup analysis. (A) Subgroup analysis of OS. (B) Subgroup analysis of PFS. For sex and smoking history, the 
HR was estimated from an unstratified Cox proportional hazards model with treatment as the fixed effect. For other variables, 
the HR was estimated from a Cox proportional hazards model stratified by sex (male vs female) and smoking history (≥20 
pack-years vs ˂20 pack-years or never), with treatment as the fixed effect. Camre+chemo, camrelizumab plus chemotherapy; 
Chemo, chemotherapy; ECOG, Eastern Cooperative Oncology Group; OS, overall survival; PD-L1, programmed death-ligand 1; 
PFS, progression-free survival.
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to not reached; figure 3B). The PFS rate at 5 years was 
57.3% (95% CI 37.8% to 72.7%).

The ORR was 97.0% (32/33; 95% CI 84.2% to 99.9%). 
As of data cut-off, the response was ongoing in 15 of 
the 32 responders (46.9%). The median DoR was 59.6 
months (95% CI 31.3 to not reached), and DoR rate at 5 
years was 46.5% (95% CI 24.9% to 65.6%; figure 3C and 
online supplemental table S2).

21 (63.6%) patients experienced grade ≥3 TRAEs. 
Immune-mediated AEs occurred in all patients, with three 
(9.1%) patients experiencing grade ≥3 events including 
RCCEP, rash, and increased blood bilirubin (3.0% for 
each).

DISCUSSION
In this 5-year update for the CameL study, camrelizumab 
plus carboplatin and pemetrexed continued to show 

long-term and durable clinical benefit versus chemo-
therapy alone for patients with previously untreated 
advanced non-squamous NSCLC without EGFR/ALK 
alterations. The HR for OS was 0.74 (95% CI 0.58 to 
0.93), which was adjusted to 0.62 (95% CI 0.49 to 0.79) 
after accounting for crossover. The OS benefit achieved 
with camrelizumab plus chemotherapy over chemo-
therapy was maintained across all subgroups, including 
PD-L1 expression, with an HR less than 1.

Several studies have demonstrated the efficacy of an 
anti-PD-1/PD-L1 antibody plus chemotherapy in patients 
with non-squamous NSCLC in the first-line setting, 
including Keynote-189,4 15 IMpower130,5 ORIENT-11 (in 
China),6 16 and RATIONALE 304 (in China).8 In addition, 
Empower-Lung-3,17 GEMSTONE-302 (in China),12 and 
CHOICE-01 (in China)11 enrolled both non-squamous 
and squamous NSCLC. The OS curves of camrelizumab 

Table 1  Treatment-related adverse events

Camrelizumab plus chemotherapy (n=205) Chemotherapy alone (n=207)

All grades Grade ≥3 All grades Grade ≥3

Any 204 (99.5%) 146 (71.2%) 199 (96.1%) 102 (49.3%)

Hematological toxicities

 � Neutrophil count decreased 148 (72.2%) 81 (39.5%) 133 (64.3%) 64 (30.9%)

 � WBC decreased 146 (71.2%) 41 (20.0%) 133 (64.3%) 30 (14.5%)

 � Anemia 139 (67.8%) 41 (20.0%) 125 (60.4%) 23 (11.1%)

 � Platelet count decreased 97 (47.3%) 34 (16.6%) 79 (38.2%) 24 (11.6%)

 � Lymphocyte count decreased 23 (11.2%) 9 (4.4%) 22 (10.6%) 5 (2.4%)

 � Hemoglobin decreased 20 (9.8%) 3 (1.5%) 22 (10.6%) 2 (1.0%)

Non-hematological toxicities

 � RCCEP 158 (77.1%) 4 (2.0%) 2 (1.0%) 0

 � AST increased 96 (46.8%) 4 (2.0%) 68 (32.9%) 2 (1.0%)

 � ALT increased 90 (43.9%) 10 (4.9%) 79 (38.2%) 6 (2.9%)

 � Nausea 75 (36.6%) 2 (1.0%) 61 (29.5%) 2 (1.0%)

 � Asthenia 68 (33.2%) 7 (3.4%) 58 (28.0%) 3 (1.4%)

 � Decreased appetite 66 (32.2%) 5 (2.4%) 56 (27.1%) 5 (2.4%)

 � Constipation 45 (22.0%) 0 35 (16.9%) 1 (0.5%)

 � Vomiting 44 (21.5%) 2 (1.0%) 35 (16.9%) 4 (1.9%)

 � Hepatic function abnormal 43 (21.0%) 4 (2.0%) 32 (15.5%) 1 (0.5%)

 � GGT increased 39 (19.0%) 6 (2.9%) 18 (8.7%) 1 (0.5%)

 � Blood creatinine increased 32 (15.6%) 1 (0.5%) 14 (6.8%) 1 (0.5%)

 � Rash 29 (14.1%) 4 (2.0%) 11 (5.3%) 0

 � Pruritus 25 (12.2%) 1 (0.5%) 3 (1.4%) 0

 � Edema peripheral 24 (11.7%) 0 17 (8.2%) 0

 � Myelosuppression 24 (11.7%) 14 (6.8%) 10 (4.8%) 4 (1.9%)

 � Blood bilirubin increased 23 (11.2%) 2 (1.0%) 14 (6.8%) 0

 � Hypothyroidism 23 (11.2%) 1 (0.5%) 0 0

Data are n (%). Treatment-related adverse events occurring in at least 10% of patients in either group are listed. Safety data for the 
chemotherapy alone group did not include data from the crossover phase.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyltransferase; RCCEP, reactive cutaneous capillary 
endothelial proliferation; WBC, white blood cell.
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Figure 3  Clinical outcomes in patients who completed 2 years of camrelizumab. (A) Kaplan-Meier estimates for OS. 
(B) Kaplan-Meier estimates for PFS. (C) Kaplan-Meier estimates for DoR. Tumor responses were assessed by investigator per 
RECIST version 1.1. Camre+chemo, camrelizumab plus chemotherapy; DoR, duration of response; OS, overall survival; PFS, 
progression-free survival.
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plus chemotherapy versus chemotherapy alone separated 
early and started to flatten at 3 years. The curve of the 
chemotherapy alone group also had a plateau at the 
tail, which was not observed in earlier studies of chemo-
therapy before the therapeutic landscape was changed 
by advent of immunotherapy.18 Actually, the tail-plateau 
found in the chemotherapy alone group in this study 
could be attributed to the effective crossover rate of 52.7% 
from chemotherapy to subsequent immunotherapy. 
Similar phenomenon was observed in the Keynote-189, 
IMpower130, and ORIENT-11 studies,4–6 15 16 in which 
crossover in the control arm was allowed. The HR for 
death with an ICI plus chemotherapy versus chemotherapy 
ranged from 0.48 to 0.79; the upper limits of the 95% CI 
were less than 1, apart from the GEMSTONE-302 study, 
where the upper limit was 1.01. Only the Keynote-189 
study and the present study released the 5-year outcomes, 
whereas others at most reported the 2-year OS rate. 
Despite a high crossover rate, the OS improvement with 
camrelizumab plus chemotherapy was well maintained, 
with a survival gain of 8.8% (39.3% vs 30.5%) at 3 years, 
11.1% (36.6% vs 25.5%) at 4 years, and 11.9% (31.2% 
vs 19.3%) at 5 years. The survival gain with pembroli-
zumab plus chemotherapy was 13.9% (31.3% vs 17.4%) 
at 3 years, 9.8% (23.6% vs 13.8%) at 4 years, and 8.1% 
(19.4% vs 11.3%) at 5 years.15 The two studies showed 
generally consistent long-term survival gain. Of note, 
camrelizumab plus chemotherapy in our study showed 
the longest median OS compared with other combina-
tions. In summary, the addition of a single-agent ICI to 
first-line standard chemotherapy could improve the OS 
in patients with non-squamous NSCLC without EGFR/
ALK alterations. The magnitude of improvement varied, 
which might be attributed to the differences in ICI agent, 
study population, and the efficacy of the chemotherapy 
control.

Of the 33 patients who completed 2 years of camrel-
izumab, first-line camrelizumab plus chemotherapy 
provided a remarkable 5-year OS rate of 84.3%. The 
median PFS was 60.9 months, with a 5-year PFS rate of 
57.3%. The patients had high and durable response, with 
an ORR of 97.0%, a median DoR of 59.6 months, and 
a 5-year DoR rate of 46.5%. Similar to the Keynote-189 
study15 and consistent with our previous report,14 our 
5-year findings continued to support the feasibility of 2 
years use of ICI, when combined with platinum-based 
doublet chemotherapy.

In our previous report, only 10.2% of patients in the 
camrelizumab plus chemotherapy group and 1.9% of 
patients in the chemotherapy alone remained on study 
treatment, and all were on maintenance treatment with 
low toxic pemetrexed.14 With additional 16 calendar 
months of follow-up, no new toxicity signals emerged 
in this updated analysis, and no additional treatment-
related deaths occurred. The profile and severity of 
TRAEs observed in this 5-year update analysis were 
consistent with previous report.14 Compared with combi-
nations of other ICIs with chemotherapy, camrelizumab 

plus chemotherapy showed similar safety profile, except 
RCCEP. However, the majority were grade 1 or 2 in severity, 
only 2.0% of patients experienced grade 3 RCCEP, and 
no grade 4 or 5 RCCEP occurred. The majority of lesions 
occurred shortly after the treatment and presented on 
the skin surface; no bleeding events from the gastroin-
testinal mucosa, bronchial mucosa, or abdominal organs 
were reported.19–22 Overall, despite with a high incidence, 
RCCEP lesions were generally mild or moderate, clini-
cally controllable, and self-limiting.23

This long-term report has several limitations. First, 
PD-L1 expression was not used as a stratification factor. 
Nonetheless, the combination of camrelizumab and 
chemotherapy still demonstrated superiority over chemo-
therapy alone in terms of PFS and OS, when adding 
PD-L1 as a covariate in the Cox proportional hazards 
models. Second, the applicability of our findings is 
currently limited to the Chinese population. The efficacy 
and safety of camrelizumab in combination with chemo-
therapy in other populations are need to be investigated. 
In addition, biomarkers to monitor treatment efficacy 
merit extensive research.

In conclusion, camrelizumab plus carboplatin and 
pemetrexed maintained long-term clinical meaningful 
OS improvement compared with chemotherapy alone, 
despite a high effective crossover rate of 52.7% from 
chemotherapy to immunotherapy. The camrelizumab 
combination gave an 11.9% survival gain at 5 years, while 
maintaining manageable toxicity. This 5-year analysis 
further supports the first-line camrelizumab plus carbo-
platin and pemetrexed as a standard-of-care for advanced 
NSCLC patients without EGFR/ALK alterations in China.
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