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Summary
Background Long-term changes in lung cancer (LC) patients are difficult to evaluate. We report results from the
French KBP-2020 real-life cohort.

Methods KBP-2020 was a prospective cohort that included all patients diagnosed with LC in 2020, in nonacademic
public hospital in France. Patient and tumour characteristics were described and compared with similarly designed
cohorts in 2000 and 2010.

Findings In 2020, 82 centers included 8,999 patients diagnosed with LC. The proportion of women increased: 34¢6% (3114/
8999) compared to, 24¢3% (1711/7051) and 16¢0% (904/5667) in 2010 and 2000 (p<0¢0001). The proportion of non-smok-
ers was higher in 2020 (12¢6%, 1129/8983) than in previous cohorts (10¢9% (762/7008) in 2010; 7¢2% (402/5586) in 2000,
p<0¢0001). In 2020, at diagnosis, 57¢6% (4405/7648) of patients had a metastatic/disseminated stage non-small-cell lung
cancer (NSCLC) (58¢3% (3522/6046) in 2010; 42¢6% (1879/4411) in 2000, p<0¢0001). Compared with 2000 and 2010 data,
early survival improved slightly. In 2020, 3-month mortality of NSCLC varied from 3¢0% [2¢2− 3¢8] for localized to 9¢6% [8¢1
− 11¢0] for locally advanced to 29¢2% [27¢8− 30¢6] for metastatic and was 24¢8% [22¢3− 27¢3] for SCLC.
Interpretation To our knowledge KBP cohorts have been the largest, prospective, real-world cohort studies involving
LC patients conducted in worldwide. The trend found in our study shows an increase in LC in women and still a
large proportion of patients diagnosed at metastatic or disseminated stage.
DOI of original article: http://dx.doi.org/10.1016/j.lanepe.2022.100494

Abbreviations: LC, Lung Cancer; NSCLC, Non-small-cell lung cancer; CPHG, French College of General Hospital Pulmonologists;

NPH, Nonacademic public hospitals; TMB, Tumour molecular burden; SCLC, Small-cell lung cancer; PS, Performance status
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Research in context

Evidence before this study

Lung cancer (LC) is the leading cause of cancer death
worldwide, and the most common cancer and leading
cause of cancer death among men. The two previous
epidemiological studies, KBP-2000 and KBP-2010, con-
ducted in France at a ten-year interval, enabled the
description of lung cancer characteristics and its
changes: more women, more never-smokers, and more
adenocarcinomas. In addition, one-year mortality rate
significantly decreased from 2000 to 2010 in non-small-
cell lung cancer. The KBP-2020 was performed similarly,
to the two previous KBP-studies to compare and cap-
ture trends in lung cancer patient and tumor character-
istics over the last 20 years.

Added value of this study

These prospective studies conducted every 10 years
since 2000 demonstrated relevant changes in tumor
and patient characteristics. Compared with previous
cohorts, in 2020, the proportion of women had
increased; non-smokers were more common than
beforehand, the proportion of <50-year-olds with LC
had decreased. Adenocarcinoma incidence was on the
rise. Early mortality slightly improved.

Implications of all the available evidence

Real-life data and randomized control trial data are con-
sidered mutually complementary. Our real-life studies
provide insight into the epidemiology and practical LC
management in French NPHs. KBP studies, consecutive
nationwide prospective cohorts, by their size and com-
position allow a description and representative compar-
ison of LC.
Introduction
Lung cancer (LC) is the leading cause of cancer death in
France and worldwide.1,2 LC is also one of the most
common cancer and leading cause of cancer death
among men, with approximately 1¢37 million new cases
in 2018 worldwide. Among women, incidence rates
were generally lower than in men, with approximately
770 828 new cases in 2020.3 Nonetheless, geographic
variations in incidence rates differed between women
and men, which was attributed to historical gender dif-
ferences in cigarette smoking.1

In France, LC was revealed to be the second most
common cancer in men, whilst being the third most
common one in women.4 The last decades have wit-
nessed profound changes concerning LC. First, inci-
dence rates have remained almost stable in men,
whereas they have substantially increased in women.
Smoking rates have significantly decreased in France,
owing to the implementation of national anti-smoking
plans.5 Second, progress in the therapeutic decision-
making and patient care has been largely promoted over
the last decades in several fields, including radiology,
pathology, molecular profiling of lung cancers, surgery,
radiation therapy, as well as improvement in systemic
therapy with the advent of targeted therapies and immu-
notherapy.

In France, lung cancers are managed in different
health care structures, such as academic hospitals
(N=32), nonacademic public hospitals (N=296), private
hospitals or practices (N=170), and Cancer Centers
(N=20). Interestingly, the network of nonacademic pub-
lic hospitals was revealed to take care of close to 50% of
newly diagnosed LCs.6 The French College of General
Hospital Pulmonologists (CPHG) is a network coordi-
nating teaching and research actions in lung diseases
for nonacademic public hospitals.

In order to capture the consequences of this
changing social and health context, we have con-
ducted recurrent observational prospective studies
every 10 years, including all consecutive LC patients
diagnosed in participating nonacademic public hospi-
tals (NPH), referred to as the KBP-2000/2010/2020-
CPHG studies.7−9 The objectives were to describe
the baseline characteristics of all new cases of pri-
mary lung cancer diagnosed in NPHs in 2000,
2010, and 2020 and to evaluate 5-year survival. We
previously reported in 2010 vs. 2000 an increasing
number and percentage of women and non-smokers
among patients diagnosed with Stage IV, as well as
a very large increase in the number and percentage
of adenocarcinomas regardless of age, gender, or
smoking status. The smoking status of men had sig-
nificantly changed, involving twice as many non-
www.thelancet.com Vol 22 Month , 2022
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smokers (p<0¢0001). The 5-year overall survival was
slightly improved, due to the increased non-small-
cell lung cancer (NSCLC) survival (11¢4% in 2000 vs.
13¢8% in 2010; p<0¢001).10 Here, we report the
main baseline results from the KBP-2020-CPHG
study and compare them to those from the previous
cohorts for the LC patient and tumour characteris-
tics. Early mortality (1 and 3 months) has also been
reported.
Methods

KBP-CPHG studies
KBP-2020-CPHG is a multicenter, observational, pro-
spective study conducted in France, whose main objec-
tive was to estimate mortality rates at 1 and 5 years in
patients diagnosed with primary LC. Patients were
included from January 1 to December 31, 2020.

Similarly, to the two previous KBP-studies per-
formed in 2000 and 2010, the KBP-2020-CPHG was a
large observational study focused on incident LC cases
diagnosed in French NPHs (pneumology or oncology
departments) over a one-year period. The vital status
was collected at different follow-up times (1 - 3 months;
1 - 2 and 5 years).

The study was promoted by the CPHG. All pulmo-
nologists or thoracic oncologists practicing in NPHs
(pneumology or oncology departments) were invited
either by mail or by e-mail to participate to the study,
with overall 219 pneumology departments contacted.

Since 2000, all KBP-CPHG studies have been con-
ducted using a similar methodology including the same
study design, involving similar participating centers, and
using comparable patient recruitment methods, with simi-
lar inclusion and exclusion criteria, as well as numerous
common items among the three questionnaires, which
rendered it possible to compare the respective datasets.
Continuity was ensured for implementing andmonitoring
of the three studies, with a partial replacement of the Sci-
entific Committee between 2000, 2010, and 2020. This
guarantees homogeneity in method and data collection.
Methodology and results from 2000’s and 2010’s studies
were previously published.8−10
Inclusion and exclusion criteria
All patients newly diagnosed with LC between January 1
and December 31, 2020, in one of the participating cen-
ters were eligible for participating to the study, diag-
nosed either cytologically or histologically. Patients
were to be over 18 years old, and they all were duly
informed about the study. The date of diagnosis was
considered to be the sampling date of the first biopsy
confirming the pathological diagnosis.

Exclusion criteria were secondary LC assessed by the
investigator as being a recurrence of primary LC based
www.thelancet.com Vol 22 Month , 2022
on several criteria (histology, clinical and imaging char-
acteristics, as well as delay from previous LC), patients
having previously participated to the study, in addition
to those either deprived of liberty following a judicial or
administrative decision or unable to provide consent.
Data collection
The investigators were requested to exhaustively include
all consecutive new LC cases, while completing patient
electronic case report forms in terms of patient and
tumour characteristics, and first treatment applied.
COVID-19 data collection was added during 2020 (date;
hospitalization). Detailed patient information was col-
lected, including age, gender, height, weight loss per-
centage, smoking habits, cannabis use, as well as
performance status (PS). Mode of discovery, date of first
specialist contact, and date of tissue sampling were also
collected.

Collected tumour data comprised histological
tumour type, stage according to the 8th TNM classifica-
tion, metastasis (number and localization), biomarker
screening, PDL-1 status, and if available tumour molec-
ular burden (TMB). Follow-up was planned to assess
overall survival until 5 years. Vital status and date of
death were obtained from the investigator or town coun-
cil of the patients’ birthplace at least 5 years after the
first inclusion. In the 2020 KBP cohort, and in compari-
son, with the 2000 and 2010 results, we have reported
herein the data on 1-3 month mortality.
Data quality control
The Scientific Committee assessed the study complete-
ness and exhaustiveness throughout the year. Several
controls and procedures were set up to ensure high-
quality and reproductible data sets. All data were quality
checked for inadmissible values, inconsistencies, and
missing data. The Committee investigated the consis-
tency of investigators’ recruitment and its regularity to
identify non-exhaustive inclusions. The investigators
were contacted (i) when they included less patients dur-
ing the second part of the year compared to the first; (ii)
when the number of included patients varied drastically
between 2020 as compared with both previous studies
(2000 and 2010); (iii) to verify if they had omitted to
include patients diagnosed during 2020 Christmas holi-
days. During the monitoring period, five centers were
visited by an independent clinical research associate (C.
R.A.) who helped investigators verify if their recruit-
ment was appropriate. Overall, 10 centers whose recruit-
ment was not exhaustive were excluded from the
analyzed database to avoid biases.

All investigators (or authorized person) had to check
their inclusions with hospital medicalized information
system program, conclusions of the oncology multidis-
ciplinary team meetings, or the anatomopathological
3
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register of each center and return a signed document
attesting this verification. Only six of the 82 centers
omitted to return this document. Data-related issues
were resolved by the Scientific Committee. Major devia-
tions comprised questionnaires in duplicate, no histo-
logical or cytological sample, and sampling date outside
of the recommended window.
Definitions
We used the 8th TNM edition in 2020,11 7th edition in
2010,12 and 6th edition in 2000.13 Given the difficulty of
correspondence among those, we mainly classified
tumour stages into localized including Stages I and II,
locally advanced comprising Stage III, and metastatic/
disseminated encompassing Stage IV diseases.

Tobacco smokers were defined as subjects who
reported having smoked at least 100 cigarettes in their
lifetime, and former tobacco smokers as those who
declared smoking cessation for at least 1 year prior to
diagnosis. Inversely, never-smokers were defined as
those having smoked less than 100 cigarettes in their
lifetime. Smoking duration, average number of ciga-
rettes smoked per day, and/or pack-years were systemat-
ically retrieved.

Disease discovery patterns were notified as symp-
tomatic, fortuitous, or opportunistic individual screen-
ing. Symptomatic disease discovery was notified when
diagnosed upon an examination carried out at the
patient’s or doctor’s request for LC-related symptoms.
Fortuitous disease discovery was when diagnosis was
either made upon an examination for another symp-
tomatic condition or follow-up for another disease (e.g.,
coronary heart disease). Opportunistic individual
screening was notified as LC detection in asymptomatic
patients following high suspicion of lung cancer (e.g.,
for current smokers or for asbestos exposure).
Statistical analysis
The data were expressed as frequency and percentage
for categorical variables, and by mean and standard
deviation (SD) for continuous variables. Confidence
intervals (CI) for proportions were derived at the 95%
level using the exact method. KBP-2020-CPHG, KBP-
2010-CPHG, and KBP-2000-CPHG data were com-
pared using the Student’s t-test (to compare 2010 and
2020 when data from 2000 were not available) or
ANOVA test (to compare the three instances) for quanti-
tative variables and Chi-squared testing for qualitative
variables. Alternative non parametric tests were con-
ducted as appropriate. The Cochran-Armitage trend test
was applied to test significant trends over the years.

Univariate and multivariable logistic regression
models were applied to estimate odds ratios (ORs) and
95% CIs. Analyses were adjusted for age (continuous
variable), gender (qualitative variable), and smoking
habits (categorical variable). All statistical analyses were
performed using R Version 4.0.0 (2020-04-24). All p-
values were two-sided, and p-value ≤0¢05 was consid-
ered statistically significant.

Mortality rates at 1 and 3 months with 95% confi-
dence intervals were estimated with the Kaplan-Meier
method in each cohort. Estimations were stratified on
stage (localized, locally advanced or metastatic/dissemi-
nated) in NSCLC and calculated overall in SCLC.
Ethics approval and consent to participate
According to French regulation, the patients provided
oral informed consent and non-opposition to participat-
ing in this study. To protect personal data confidentiality
in line with legal requirements, data hosting and secu-
rity was provided by ClinInfo Company. Name specific
data were provided by an approved health data host,
Avenir T�el�ematique. Personal data were stored sepa-
rately from the remaining data and encrypted with
exclusive access given to investigators.

The KBP-2020-CPHG protocol was approved by
independent ethics committees: Comit�e de Protection des
Personnes (CPP) Sud m�editerran�ee VI, (on May 3, 2019;
July 19, 2019 [amendement on July 19, 2019, and Octo-
ber 11, 2020]); and by French National Drug Authority
(Agence Nationale de S�ecurit�e des M�edicaments [ANSM])
under the ID RCB: 2019-A00943-54. The study proto-
cols were approved by French data protection commis-
sion (CNIL) on November 19, 2019 (ID #919267). The
ClinicalTrials.gov Identifier is NCT04402099.
Role of the funding source
The funders of the study had no roles in the study
design, data collection, data analysis, data interpreta-
tion, writing or reading of the report.
Results

Patients’ demographic and tumour characteristics -
KBP-2020
In 2020, 98 centers accepted to participate, but finally 6
didn’t participate. Thus, 92 centers actually agreed to
participate in the study and 9,874 patients were
included. Ten centers (875 patients) were either
excluded for exhaustivity default or for major deviations.
Therefore, the analysis included 82 centers and 8,999
patients (Figure 1).

On average (mean§SD), 109§60 LC patients were
included by each center in 2020 (min: 28 patients and
max: 330 patients). Overall, 42 centers were previously
investigator centers for both 2000 and 2010 KBP stud-
ies. Patient and tumour characteristics are summarized
in Table 1. Among the 8,999 patients, mean age at diag-
nosis was 67¢8§10¢3 years, i.e., older at diagnosis com-
pared to 2010 (65¢5§11¢3 years) and 2000 (64¢6§11¢5
www.thelancet.com Vol 22 Month , 2022



Figure 1. Flowchart of study populations.
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years), and 3114 (34¢6% - 3114/8999) were women. The
proportion of active smokers, former smokers, and
never-smokers was 52¢9%, 34¢6%, and 12¢6% (4748,
3106, 1129/8983), respectively. PS was mainly PS0
(2754/8812; 31¢3%) or PS1 (3820/8812; 43¢3%). Disease
discovery was mainly symptomatic (6452/8995; 72¢
7%), it was fortuitous in 2182/8995 (24¢3%); LC detec-
tion in asymptomatic patients following high LC suspi-
cion (opportunistic individual screening) allowed for LC
diagnosis in 361/8995 (4¢0%) patients, with no differ-
ence observed between men and women. The distribu-
tion between SCLC and NSCLC is respectively 12¢6%
(1137/8999) and 86¢9% (7820/8999) of LC. Adenocar-
cinoma was the most common histological type (4667/
8999, 51¢9%), found in 47¢3% of men (2781/5885) and
in 60¢6% (1886/3114) of women (Table 2). Concerning
7648 NSCLC patients, localized LC was identified in 21¢
5% (1648) of cases, locally advanced LC in 20¢9%
(1595), and metastatic/disseminated LC in 57¢6%
(4405).
Gender
The women represented 34¢6% (3114/8999) of our
cohort. They were younger at diagnosis than men
(mean§SD, 66¢9§10¢8 vs. 68¢3§10¢1). Among the
youngest patients (≤50 years), the proportion of women
was 41¢1% (176/428). Comparison with 2010 and 2000
cohorts revealed a significant increase in the proportion
of women (34¢6% (3114/8999) vs. 24¢3% (1711/7051) in
2010 and 16¢0% (904/5667) in 2000, p<0¢0001). The
results highlight a lesser proportion of patients under
60 years in 2020 than in previous KBP study. For men,
this decrease concerns both percentages and absolute
numbers. For women under 50 years, we notice a
decrease in percentage and absolute number and
between 51 and 60 years, only a decrease in percentage
(Figures 2 and 3).

In 2020, the frequency of localized LC (Stages I & II,
24¢9% (660/2709), 95% CI [22¢8%−26¢0%]) was
www.thelancet.com Vol 22 Month , 2022
higher among women than among men (19¢8% (992/
5153), 95% CI [18¢2%−20¢4%]).

Smoking status
The rate of active smokers was roughly comparable among
the three study populations (52¢9% (4748/8983), 49¢2 %
(3451/7008), and 52¢5 % (2931/5586) in 2020, 2010, and
2000, respectively), as shown in Table 1. The proportion of
never-smokers among men was significantly higher in
2020 compared to 2010 and 2000 (6¢3% (371/5872) in
2020, 4¢3% (230/5303) in 2010, and 2¢4% (115/4698) in
2000, p<0¢0001). Inversely, the proportion of never-smok-
ers among women progressively decreased over the decades
(24¢4% (758/3111) in 2020, 31¢2% (532/1705) in 2010, and
32¢3% (287/888) in 2000, p<0¢0001). A trend towards an
increase in active smokers was seen only in women upon
the last decade (52¢7% (1639/3111) vs. 47¢3% (807/1705)
respectively). Conversely, an increase in never-smokers was
particularly marked among men under 50 years old, and a
similar trend was observed among men over 70 years old
in 2020.

However, in 2020, the proportion of never-smokers
among women was still higher than among men (24¢
4% (758/3111) vs. 6¢3% (371/5872)).

Evolution of histological types over two decades
Based on our data, a significant increase in the occur-
rence of adenocarcinoma among NSCLC patients was
observed across the studies, and this significant trend
(p<0¢0001) persisted after adjusting for age, gender,
and smoking status (OR=2¢1 [1¢9−2¢2], p<0¢0001 in
2010; OR=2¢7 [2¢5−3¢0], p<0¢0001 in 2020) (Table 3).
Notably, this increased proportion of adenocarcinoma
was observed both among men and women (OR=2¢8 [2¢
6−3¢1], p<0¢0001 in men in 2020 vs. OR=2¢5 [2¢1−2¢9],
p<0¢0001 in women). Unlike the adenocarcinoma type,
the proportion of other subtypes like small-cell lung
cancer (SCLC) (16¢5% (930/5660) /13¢5% (950/7051)/
12¢6% (1137/8999) in 2000, 2010, and 2020, respec-
tively), as well as squamous cell and large-cell
5



Table 1: Univariate comparison of main patient characteristics.
1Never smokers were subjects who had smoked less than 100 cigarettes in their lifetime.

PS, performance status; PY, pack-year; SD, standard deviation.

All comparisons for the overall population over time were statistically significant.
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Table 2: Tumour characteristics.
* 17 missing data in 2000.

p-value <0¢0001 for all comparisons.
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Figure 3. Absolute numbers of lung cancer cases according to age in males and females in KBP-cohorts.

Figure 2. Lung cancer cases distribution according to age in males and females in KBP-cohorts.
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carcinomas significantly decreased over the two decades
(p<0¢0001 for each histological type, p trends <0¢0001).
Evolution of lung cancer staging over two decades
In 2020, NSCLCs tended to be less localized and more
disseminated or metastatic than in 2000, with LC being
more frequently diagnosed at an advanced stage (meta-
static/disseminated), 57¢6% (4405/7648) vs. 42¢6%
(1879/4411). This proportion of Stage IV amongst non-
lepidic adenocarcinoma at diagnosis was 63¢4% (2905/
4579). However, compared to 2010, the breakdown of
stages (localized - locally advanced - metastatic/dissemi-
nated) at NSCLC diagnosis was quite similar.
Early (1 and 3 months) mortality
Early mortality, measured at 1-month, 3-month for
NSCLC according to stage, and for SCLC, in the three
KBP cohorts (2020, 2010, and 2000) have been sum-
marized in Table 4. In 2020, only 3.0% [95% CI: 2.1 -
3.8] of localized and 9.6% [8.2 - 11.1] of locally advanced
NSCLC (vs respectively 6.6% [5.1 - 8.1] and 13.8% [12.0 -
15.6] in 2010 or 8.3% [6.6 - 10.0] and 20.2% [18.2 - 22.3]
in 2000) but 29.1% [27.7 - 30.4] of patients with meta-
static/disseminated NSCLC died within 3 months of
diagnosis (vs respectively 31.9% [30.3 - 33.4] in 2010 and
33.7% [31.5 - 35.8] in 2000). Compared with 2000 and
2010, early survival was shown to improve slightly,
especially in localized and locally advanced stage.
www.thelancet.com Vol 22 Month , 2022



2000 2010 2020

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months
% [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI]

NSCLC

Localized 1.9 [1.1-2.8] 8.3 [6.6-10.0] 2.6 [1.6-3.5] 6.6 [5.1-8.1] 0.9 [0.5-1.4] 3.0 [2.1-3.8]

Locally advanced 7.0 [5.7-8.3] 20.2 [18.2-22.3] 5.3 [4.1-6.5] 13.8 [12.0-15.6] 3.0 [2.2-3.9] 9.6 [8.2-11.1]

Metastatic/disseminated 13.5 [11.9-15.0] 33.7 [31.5-35.8] 12.7 [11.6-13.8] 31.9 [30.3-33.4] 11.0 [10.0-11.9] 29.1 [27.7-30.4]

SCLC

All stages 15.9 [13.5-18.2] 27.1 [24.1-29.9] 14.0 [11.8-16.2] 24.9 [22.1-27.6] 15.0 [12.8-17.0] 24.6 [22.0-27.0]

Table 4: Early mortality in lung cancer, non-small-cell lung cancer according to stage and small cell lung cancer.
aMortality (%), with 95% CI.
bNSCLC, non-small-cell lung cancer. SCLC, small-cell lung cancer. CI, confidence interval.

Adenocarcinoma in NSCLC Adenocarcinoma in NSCLC - Men Adenocarcinoma in NSCLC - Women

n/N % n/N % n/N %

KBP-2000 1627/4660 34¢9 1234/3915 31¢5 393/745 52¢8
KBP-2010 3199/6083 52¢6 2239/4597 48¢7 960/1486 64¢6
KBP-2020 4667/7847 59¢5 2781/5143 54¢1 1886/2704 69¢7

OR1 95% CI p-value OR2 95% CI p-value OR2 95% CI p-value

Univariate model

KBP-2000 1 Reference 1 Reference 1 Reference

KBP-2010 2¢1 [1¢9-2¢2] <0¢0001 2¢1 [1¢9-2¢3] <0¢0001 1¢6 [1¢4-2¢0] <0¢0001
KBP-2020 2¢7 [2¢5-3¢0] <0¢0001 2¢6 [2¢4-2¢8] <0¢0001 2¢1 [1¢8-2¢4] <0¢0001
Multivariate model1

KBP-2000 1 Reference 1 Reference2 1 Reference2

KBP-2010 2¢0 [1¢9-2¢2] <0¢0001 2¢1 [1¢9-2¢3] <0¢0001 1¢7 [1¢5-2¢1] <0¢0001
KBP-2020 2¢7 [2¢5-3¢0] <0¢0001 2¢8 [2¢6-3¢1] <0¢0001 2¢5 [2¢1-2¢9] <0¢0001

Table 3: Proportion of adenocarcinomas in patients with non-small cell lung cancer.
NSCLC, non-small-cell lung cancer, CI, confidence interval; OR, odds ratio.

1 OR adjusted for age at diagnosis, sex, and smoking status.
2 OR adjusted for age at diagnosis and smoking status.
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Discussion
To our knowledge, the KBP studies are the largest real-
life prospective nationwide studies focused on LC in
Europe or in the world. The originality of our project
lies in the constitution of three consecutive cohorts
using a similar methodology (employed similar centers,
study designs, and recruitment methods) and con-
ducted at 10-year intervals with a barometer effect.
Forty-two centers participated in the three studies, and
57 participated in two studies (Figure 4). This provides
particular strength when comparing data over time
upon two decades, while investigating trends in patient
and tumour characteristics. In addition, to compare the
three cohorts in a multivariate manner, an ordinal
regression was performed. This analysis can be found
in the Supplementary Material.

A total of 8,999 patients were included in 2020, rep-
resenting around 20% of LCs diagnosed in France
according to the data provided in 2018 by INCa (Institut
national du cancer - national cancer institute or French
NCI) issued from the national network of French regis-
ters.14 The increased since 2000 in our cohort proved to
be consistent with French registers, as published and
reported between 1990 and 2018. Our data are closed to
those observed in this registry: male/female ratio (31,231
male vs. 15,132 female); age (median: 67 for male and
65 for female); distribution of histological types: 11¢3%
small cell lung cancer − 26¢7% squamous carcinoma −
42¢1% adenocarcinoma.15

The most striking trend was the increasing propor-
tion of women (34¢6%) within the LC population in
2020. This trend could possibly be attributed to
Figure 4. KBP-2000-2010-202
changing smoking habits over time, as previously
reported.16 In a nationwide registry of cancer patients
that is still ongoing in Spain and involving 13,590 partic-
ipants, Ruano-Ravina et al. reported a proportion of 25¢
6% women.17 In the UK, a serial, cross-sectional, obser-
vational study derived from the National Cancer Regis-
tration and Analysis Service (NCRAS) and based on
27,795 patients suffering from LC reported a 44¢4% per-
centage of women with a mean age of 72 years.18 In a
systematic review pertaining to gender-associated differ-
ences in fatal and non-fatal LC risk, O’Keefle and col-
leagues were, however, unable to identify any evidence-
based difference in smoking-related LC risk among
men and women.19 Recent reports have suggested that
sex hormones may likely play a crucial role in chronic
respiratory diseases.20,21 These between-gender differ-
ences in LC features have led some researchers to con-
sider LC in women to be a distinct biological entity.22

An increasing proportion of never-smokers was
recorded across the successive KBP cohorts, though
most LC patients were still shown to be smokers in
France (87¢6%). There is a clear difference in smoking
rates between France and other countries in Europe.
While smoking was shown in France to be still increas-
ing between 2000 and 2020 in women (29¢8% vs.
31¢9%, respectively), and slowly declining in men (38¢
5% vs 34¢9%, respectively), it was shown to be declining
both in men and women in Europe, especially in the
UK, Germany, and Spain.23 Whereas the proportion
of never-smokers was still highest in women as com-
pared to men, this gender difference tended to decrease
across time.
0 centers - Venn diagram.
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The favorable evolution of LC incidences of patients
under 60 years is a positive perspective and could be
assigned to smoking consumption diminution at least
in men, in response to smoking cessation programs
and tobacco advertising bans. Further analysis will be
necessary to confirm this good trend.

In addition, the proportion of never-smokers in 2020
in the French general population was estimated at 35¢
5%.5 Indeed, LC in never-smokers is a particular entity.24

This entity should be recognized by clinicians because of
the very high prevalence of targetable oncogenic drivers,25

as well as the high prevalence of exposure to occupational
carcinogens and passive smoking.26,27

The increase in LCs in never-smokers is of particular
interest for the therapeutic approach and for imple-
menting screening programs, as reported in other coun-
tries of the world. However, current evidence to support
widespread implementation of screening among never-
smokers is still lacking.28 Other cancer risk factors
should be considered and routinely investigated.
Thereby, as radon exposure is an essential concern in
France; we plan to further investigate the impact of
environmental exposure by mapping risk levels related
to housing.

Concerning the histological evolution over time, the
most striking development has been the relevant trends
towards a predominance of adenocarcinomas in both
men and women, already noted in the 2010 cohort,
whereas the other types were on decline. In 2000, 16¢
5% of LCs diagnosed were SCLCs, a proportion which
had fallen to 13¢5% in 2010 and 12¢6% in 2020. This
histology spectrum was similar to that observed in the
Spanish study reported by Ruano-Ravina et al.17 Nota-
bly, this trend has been noticed since the early 1980’s,16

according to the type of tobacco use.
According to our datasets, LC was shown to be diag-

nosed at fairly advanced stages, with 57¢6% being classi-
fied Stage IV (58¢3% in 2010 and 42¢6% in 2000).
However, these figures must be interpreted with great
caution on account of new TNM classifications intro-
duced in 2009 and 2017.29 In the Spanish registry
study, Ruano-Ravina et al. reported 50.8% of Stage IV
cases at diagnosis in women and 43¢6% in men.17 The
proportion of early-stage cancer diagnoses can be used
as a surrogate marker of the effectiveness of the screen-
ing strategy. Indeed, LCs evolve for a long time in a sub-
clinical way and become symptomatic only at an
advanced stage, which is more difficult to treat. The
effectiveness of this strategy is illustrated by the compar-
ison of the evolution of early stages between the United
States (US) and France. Thus, the proportion of LCs dis-
covered at a limited stage at diagnosis has risen sharply
in the United States between 2000 and 2020 (from
17% during the mid-2000s, to 20% in 2013, and 28%
in 2018),30 while this proportion remained particularly
stable in France during the same period of time (23% in
2000, 18% in 2010, and 22% in 2020) in our article.
www.thelancet.com Vol 22 Month , 2022
This stage shift was shown to coincide with the recom-
mendation and implementation of LC screening in US
since 2013 by the US Preventive Services Task Force
(USPSTF).31 Nevertheless, it must be stressed that sys-
tematic LC screening programs are still in their early
step, without any official LC screening programs being
applied in France.

LC remains a cancer with a poor prognosis with a
high mortality rate, particular early. Early mortality data
(1 and 3 months) in our cohorts have been shown to be
very high and this for almost 20 years. This is probably
due to a diagnosis that often remains late at a metastatic
stage (57¢6%) in our cohorts Despite everything, a slight
improvement is noted in 2020 in all stage for NSCLC,
especially for localized or locally advanced stage, but not
for SCLC. This improvement is probably due to thera-
peutics progress in the last ten years (minimally inva-
sive surgery for localized NSCLC, maintenance
immunotherapy after chemo-radiotherapy for locally
advanced NSCLC, targeted therapy and immunotherapy
for metastatic NSCLC). We hope that this will be con-
firmed in the follow up of the KBP-2020 cohort at 2 and
5 years and will be translate in overall survival to be pub-
lished in the future. Patients who died early constitute a
population of frailty and comorbid patients at a very
advanced stage. This strongly suggests that systematic
organized LC screening could be recommended in cer-
tain high-risk patient groups. Indeed, a large high-qual-
ity study from the National Lung screening Trial
revealed statistically significant 20% reductions in LC
mortality over a 6¢5-year follow-up, while using screen-
ing based on low-dose computed tomography compared
with chest radiology.32 In the meta-analysis of nine ran-
domized controlled trials including the UKLS trial,
Field and al33 reported a significant reduction in LC
mortality (OR=0.84 [0.76 − 0.92]) when using LDCT
screening program.

One of the strengths of our study was the methodol-
ogy used, i.e., an observational multicenter prospective
cohort study, collecting real-life data. Meanwhile, the
French registries are usually retrospective in nature con-
tain no or very little clinical data.

In France, the NPHs form an excellent network
throughout covering all regions. NPHs currently take
care of nearly half of the LCs diagnosed in France. How-
ever, our cohort cannot be considered as a registry since
it excluded patients from Academic hospital, Cancer
centers, and Private clinics. Our cohort was not deemed
representative of the general LC French population, it
was considered rather representative of the large patient
portion treated for LC in NPHs.
Conclusion
The KBP-CPHG-2020 study confirms the trends over a
20-year period, already previously observed, demon-
strating a higher representation of women and never-
11
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smokers with LC compared to the previous cohorts. A
more positive highlight was the decrease in both percen-
tages and absolute numbers of LC recorded in male
patients under 60 years, in parallel to a decreasing trend
in smoking habits, which was also observed in the
elderly. With respect to the histological LC subtypes, the
frequency of adenocarcinoma was found increasing,
while that of the other subtypes was decreasing, espe-
cially SCLCs. A slight improvement in early mortality is
observed in 2020 bringing hope for the future and over-
all survival of LC.
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