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Lung cancer; Introduction: In Portugal, lung cancer (LC) is the first cause of cancer-related death and of
Survival; death and disability combined. This study aims to analyze the overall survival (0S) and relative
Portugal; survival (RS) of patients diagnosed with LC in 2009—2011 by socio-demographic and tumor char-
Sex differences acteristics, and analyze sex-specific patterns.

Methods: We estimated 5-year OS using the Kaplan-Meier method and 5-year net survival
through the RS framework. Cox regression modeling was used to determine the hazard ratio (HR)
of death associated with each independent variable.

Findings: For the 11,523 cases analyzed, median 5-year OS was 264 days (95% confidence inter-
val [Cl]: 254.8-273.2), the cumulative OS was 13.6% and RS was 15.1%. Males had a lower
median survival (237 days; 95% Cl: 228.2—245.7) compared to females (416 days; 95% Cl:
384.4—447.6) (p < 0.0001) and lower 5-year RS proportions (12.1% vs. 24.9%). RS progressively
decreased with age (41.7% for age-group <40 to 7.2% for >80) and stage (66.6% for stage | to
2.4% for stage IV). As predictors of decreased survival, we identified male gender, increasing age
>50, histologic types (squamous cell carcinoma, non-small cell lung cancer not otherwise speci-
fied, other unspecified and small cell lung cancer), and increasing stage. Compared to women,
the risk of death in men was 37.7% higher (HR = 1.386; 95% Cl: 1.295—1.484).
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Conclusions: The differences between OS and RS were small, reflecting the high lethality of LC.
Male gender and older age are factors related to poor prognosis. Histology also plays a role in sur-
vival prognosis and varies with gender, but the factor related to the worst survival is stage.
Although the study reflects data from a decade ago, and major changes occurred in diagnosis,
staging and treatment, particularly for advanced disease, as LC mortality is strongly correlated
with late stage diagnosis, all efforts should be made to secure early diagnosis and improve sur-

vival prospects.

© 2021 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espafa, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Lung cancer (LC) is the second most commonly diagnosed
cancer (11.4% of the total cases) and the first cause of can-
cer death (18.0% of the total cancer deaths).” In 2019, LC
was responsible for 45.8 million (18.2%) DALYs of which
98.8% came from years of life lost (YLL) and 1.2% from years
lived with disability (YLDs).? In Portugal, lung cancer was
the first cause of cancer-related death and disability com-
bined and the sixth of all causes in 2019.2

Tobacco smoking is the most important risk factor for LC,
along with other environmental pollutants.>> The popula-
tion attributable fraction for tobacco smoking and LC in Por-
tugal in 2018 was 73.2% for incidence (82.6% in men and
51.0% in women) and 74.1% for mortality (84.1% in men and
42.7% in women).® Nevertheless, only approximately 10% of
smokers develop LC, and the disease also occurs in the
absence of exposure to cigarette smoke.’

Lung cancer does not become clinically apparent until it
reaches an advanced stage and more than 75% of cases are
diagnosed when the disease is advanced or metastatic.”’®
The high mortality rate associated with this disease is mostly
attributable to late stage at diagnosis, when treatment is
less effective and survival rates are considerably lower.® '°

Five-year relative survivals (RS) of 13% and 19% were
reported in EUROCARE-5 for patients diagnosed with LC in
2000-2007,"'"'? and in the United States (U.S.) from 2009
through 2015, respectively.'® Except for smoking cessation,
the highest reduction in LC mortality is achieved by an early
diagnosis followed by surgical resection.'? Risk factors for
LC could be linked to sex characteristics and/or to some
physical and behavioral traits distinct for males or females.
An imbalance of these etiologic factors could explain why
some LC features may differ between sexes.'*

Our study aims to characterize the survival of patients
diagnosed with LC in Portugal, by sex, age, tumor histology,
and stage at diagnosis, as well as analyze sex-specific pat-
terns in survival. Additionally, we aim to compare overall
survival (OS) and RS. To the best of our knowledge, this is
the largest study in Portugal to target these objectives using
national population-based LC data.

Material and methods
Data and sources

Invasive LC cases (ICD-10 code C34)'> by age and region of
residence were obtained for the three-year period 2009
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through 2011 from four population-based cancer registries
covering the whole country of Portugal. Patients were fol-
lowed until the end of 2016. Informed consent was not
required as data received had been previously anony-
mized.

The OS and RS analysis were conducted for patients'
socio-demographic variables: sex (male/female) and age-
groups (<40, 40—49, 50-59, 60—69, 70—79 >80) and for
tumor characterization variables: stage at diagnosis (1, II, 1,
IV), and histologic types (non-small cell lung cancer [NSCLC]:
non-small cell lung cancer not otherwise specified [NSCLC,
NOS], adenocarcinoma [ADC], squamous cell carcinoma
[SQCC], and Others; Small cell lung cancer [SCLC]; Other
and unspecified [OU]).'® Detailed information about patient
characteristics and morphology codes can be found else-
where."” We also conducted an analysis stratified by sex to
identify differences in survival among males and females.

Statistical methods

After descriptive analyses, we estimated 5-year OS using
the Kaplan-Meier method, compared by log-rank tests.
The primary endpoint used was time to death in 5-year fol-
low-up. The duration of OS was calculated from the date
of diagnosis until death or the date of last follow-up. We
also estimated five-year net survival through the RS frame-
work using the National Cancer Institute’s SEER*Stat soft-
ware version 8.3.8.® RS is a standard indicator for
comparison of cancer survival in population-based studies
for which the underlying cause of death is unknown."" RS is
the ratio of the observed (all-cause) survival to the
expected survival of a comparable group of cancer-free
individuals.’® RS is useful to enable survival comparison
between different populations correcting for differences
in non-cancer mortality.?® We calculated five-year RS esti-
mates by the actuarial method. Expected survival proba-
bilities were calculated through the Pohar-Perme
estimator?'based on regional life expectancy tables.?? We
used Cox multiple regression modeling with risk ratios
measured by Hazard Ratio (HR) and determined the HR of
death associated with each independent variable,
adjusted for the effect of all other variables in the equa-
tion, considering the corresponding 95% confidence inter-
vals [95%CI].2% For Cox model validation, we used the log
likelihood statistic together with the evaluation of the par-
allelism of the log minus log curves.?* The first model (M1)
included the following variables: sex, age, histology and
stage. A second model (M2) stratified by sex included age,
histology and stage at diagnosis as core variables.
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The level of statistical significance was 0.05. Except for
RS, the analyses were conducted using Statistical Package
for the Social Sciences (IBM SPSS Statistics for Windows, ver-
sion 26.0, Armonk, NY).

Findings

Overall, there were 11,642 new cases of invasive LC in Por-
tugal in 2009—2011, of which 11,523 cases were included in
the survival analysis. Two cases were excluded due to
absence of survival information and 117 were lost-to fol-
low-up. There were 76.6% males and 23.4% females, with
91.3% above 50 years-old. NSCLC represented 77.3% of
cases. Within NSCLC, ADC was the most frequent histologic
type (40.8%), followed by SQCC (22.7%). Locally advanced
and metastatic disease accounted for 82% of cases. Median
5-year OS was 264 days (95%Cl: 254.8—273.2). Cumulative
OS at 1-year, 3-year and 5-year after diagnosis were,
respectively, 41.4%, 18.9% and 13.6%. Males presented
lower median survival (237 days; 95%Cl: 228.2—245.7) com-
pared to females (416 days; 95%Cl: 384.4—447.6)
(p < 0.0001), as well as lower OS across all time points: 1-
year (37.7% vs. 53.1%), 3-year (15.7% vs. 29.5%) and 5-year
(10.7% vs. 22.9%) for all stages combined (p < 0.0001). RS
at 1-year, 3-year and 5-year were respectively 42.8%, 20.2%
and 15.1%. Males presented lower RS compared to females
at all times: 1-year (39.3% vs. 54.3%), 3-year (16.9% vs.
30.9%) and 5-year (12.1% vs. 24.9%) (p < 0.0001) (Table 1).
Globally the differences between OS and RS were small
(ranging from 1.2 to 2.0%).

We observed progressive decreases in OS with increasing
age, with age-group <40 presenting a survival proportion of
41.6% compared to 4.5% in >80. Similar observations
occurred for both sexes. The highest decrease was seen
between <40 and 40-49 years-old groups with 41.6% vs.
17.3%. RS presented a similar behavior ranging from 41.7%
(<40) to 7.2% (>80).

When addressing histology, a major difference in survival
was observed for the NSCLC Otherssubtype with 40.0% 5-
year OS, followed by 16.6% in ADC, 10.6% for SQCC and the
lowest with 4.0% was SCLC. In men, the highest survival pro-
portion was 28.8% for NSCLC Others, 13.6% for ADC, 10.1%
for SQCC and lowest 3.3% for SCLC. For women, the highest
survival proportion was again NSCLC Others with 61.1%,
22.7% for ADC, 14.9% for SQCC and the lowest for NSCLC NOS
with 6.5%. RS proportions were consistent with OS propor-
tions with differences ranging from 0.3 to 3.5% in total popu-
lation, 0.2 to 3.5% in males and 0.4 to 3.3% in females. The
lowest difference occurred for SCLC and the highest for
NSCLC Others across all groups.

The largest differences observed in 5-year OS were
related to stage. Specifically, median survival was not
reached for stage | (meaning >50% patients alive), regard-
less of sex, and for stage IV was 167 days for all cases com-
bined, 151 days for males and 237 days for females. Survival
proportions markedly decreased with stage, 59.8% for stage
I, 36.9% for stage Il, 11.9% for stage Ill and 2% for stage IV.
Five-year survival proportions were always higher for women
compared to men irrespective of stage: 73.6% vs. 52.2% in
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stage |, 45.6% vs. 34.1% in stage Il, 20.8% vs. 9.8% in stage lll
and 4.0% vs. 1.5% in stage IV (p < 0.0001). The highest dif-
ferences between RS and OS were observed for stages |
(66.6%; +6.8%) and Il (41.5%; +4.6%), but values almost
matched for stage IV (2.4%; +0.4%). Similar results obtained
for the sex stratification analysis. For cases with unknown
stage, we observed a median survival of 232 days (95%Cl:
219.3-244.7) that lies between the medians observed for
stages lll and IV, and a 5-year OS of 13.5%, slightly higher
than the observed for stage lll. In terms of 5-year RS, we
observed 14.9% overall, 11.9% for males and 25.0% for
females.

Additional details can be found in Table1. Kaplan-Meier
survival curves are presented in Fig. 1.

A multivariable Cox regression model identified the fol-
lowing predictors of decreased survival: male gender (ref-
erence: female), increasing age >50 (reference: <40),
diagnosis of SQCC, OU, NSCLC NOS and SCLC (reference:
ADC), and increasing stage (reference: stage ). (M1 —
Table2). Compared to women, the risk of death in men was
38.6% higher (HR = 1.386; 95%Cl: 1.295—1.484). The sur-
vival probability steadily decreased with age, with a risk of
death of 1.354 and 2.454 respectively for groups 50-59 and
>80. Compared to ADC, except for NSCLC Others, all other
subtypes had a higher risk of death: SQCC (+16.7%), NSCLC
NOS (+32.9%), SCLC (+37.3%) and OU (+76.4%). However,
the independent risk factor with the worst impact in sur-
vival was stage, doubling the risk of death with increasing
stage: compared to stage |, stage Il was 1.8, stage Il 3.7
and stage IV 7.8 times higher.

Considering the high proportion of patients missing stage
information that were excluded from the multivariable Cox
regression models (N = 5,459; 46.9%), we conducted a sensi-
tivity analysis to M1 to understand the differences in HR for
the remaining variables with and without the effect of
stage. The results showed similar trends by sex and age-
groups although somewhat higher HR when stage was
excluded. Histology presented more expressive variations
between both models, with the higher difference observed
for SCLC (+22.9%) in the model excluding stage. Details can
be found in Table 3.

A second Cox regression model stratified by sex identified
similar predictors of decreased survival as in M1, except for
the age-group above which survival decreased (reference:
<40): in males we observed worse survival above 70 while in
females was above 50 years (M2 — Table 4). Complete results
are included in Table 4.

Discussion

Our study analyzed LC survival across the country stratified
by sex, age, stage and histology. In addition, we conducted
stratified survival analysis to identify sex differences by age,
stage and histology. Our analysis showed a 5-year RS of
15.1% in Portugal, slightly above the average 13% reported
in EUROCARE-5""""2 but below the 19% reported in the US."?
The high lethality of LC is observed early on, with less than
half of the patients surviving at 1-year (42.8%) following
diagnosis. Males consistently showed lower levels of survival
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Table 1

Overall and relative survival by sex, time since diagnosis, age, histology and stage, Portugal, 2009—2011.

N (patients)

Kaplan-Meier overall survival (%) (95%Cl)

Relative survival (%) (95%Cl)

All

M

F

Al

M

F

Al

M

F

Time to event
1-year
3-year
5-year

Median survival (days)*

11,523

264

8,834 (76.7%)

237

2,689 (23.3%)

416

41.4 (40.4—42.4)
18.9 (18.1-19.7)
13.6 (13.0-14.2)

37.7 (36.7—38.7)
15.7 (14.9-16.5)
10.7 (10.1—11.3)

53.1 (51.1-55.1)
29.5 (27.7-31.3)
22.9 (21.3-24.5)

42.8 (41.9-43.7)
20.2 (19.4-21.0)
15.1 (14.4—15.8)

39.3 (38.3-40.3)
16.9 (16.1-17.7)
12.1 (11.4-12.9)

54.3 (52.4-56.2)
30.9 (29.1-32.7)
24.9 (23.1-26.6)

(95%Cl) (254,8—273,2) (228,2—-245,7) (384,4—447,6)
Median Survival in days* (N) All M F All M F
Age group
<40 years 705 (148) 459 (79) 1,171 (69) 41.6 (33.8—49.4) 36.3 (25.7—46.9) 47.5 (35.7-59.3) 41.7 (33.8—49.5) 36.4 (26.0—46.9) 47.7 (35.6—58.7)
40—49 years 327 (845) 277 (588) 541 (257) 17.3 (14.8—19.8) 12.7 (10.0—15.4) 27.9 (22.4-33.4) 17.7 (15.2-20.4) 13.1 (10.5—16.0) 28.1(22.7-33.7)
50—59 years 315(2,342) 277 (1,816) 564 (526) 16.2(14.6—17.8) 12.8 (11.2—-14.4) 28.1(24.2-32.0) 16.8 (15.3—18.4) 13.4 (11.8—-15.0) 28.6 (24.8—-32.6)
60—69 years 316 (3,441) 270 (2,798) 599 (643) 16.1 (14.9-17.3) 13.1 (11.9-14.3) 28.9 (25.4-32.4) 17.3 (16.0—18.6) 14.3 (13.0—15.7) 30.1(26.5—33.8)
70-79 years 224 (3,359) 212 (2,586) 311 (773) 10.8 (9.8—11.8) 8.5(7.5-9.5) 18.6 (15.9-21.3) 13.1(11.9-14.5) 8.5(9.4-12.1) 21.3(18.3-24.6)
>80 years 128 (1,388) 109 (967) 169 (421) 4.5 (3.3-5.7) 2.8 (1.8-3.8) 8.3 (5.8—-10.8) 7.2 (5.6-9.1) 4.9 (3.3-6.9) 11.6 (8.3—15.5)
Histology
NSCLC
ADC 346 (4,693) 285 (3,162) 494 (1,531) 16.6 (15.6—17.6) 13.6 (12.4-14.8) 22.7 (20.5-24.9) 18.5 (17.3—-19.7) 15.4 (14.1-16.8) 24.8 (22.6-27.2)
SQCC 279 (2,619) 278 (2,369) 281 (250) 10.6 (9.4-11.8) 10.1 (8.9—11.3) 14.9 (10.4-19.4) 11.9 (10.6—13.2) 11.5(10.1-12.9) 15.8 (11.4-20.8)
Others' 690 (730) 377 (476) n.r. (254) 40.0 (36.5—43.5) 28.8 (24.7-32.9) 61.1(55.0-67.2) 43.5 (39.6—47.4) 32.3(27.8-37.0) 64.4 (57.6—70.3)
NSCLC NOS 203 (865) 203 (720) 203 (145) 4.8 (3.4-6.2) 4.5 (2.9-6.1) 6.5 (2.4-10.6) 5.5 (4.0-7.4) 5.2 (3.6-7.2) 7.0 (3.5-12.2)
SCLC 216 (1,161) 199 (957) 313 (204) 4.0 (2.8-5.2) 3.3(2.1-4.5) 7.6 (3.9—11.3) 4.3 (3.2-5.7) 3.5 (2.4-4.9) 8.0 (4.6—12.5)
ou 105 (1,455) 90 (1,150) 182 (305) 8.9 (7.5-10.3) 6.7 (5.3-8.1) 17.0 (12.7-21.3) 10.0 (8.4-11.8) 7.6 (6.0-9.4) 19.0 (14.5-23.9)
Stage 293 (6,133) 259 (4,673) 447 (1,460)
| n.r. (809) n.r. (523) n.r. (286) 59.8 (56.5—63.1) 52.2 (47.9-56.5) 73.6 (68.5-78.7) 66.6 (62.6—70.3) 59.2 (54.0—64.0) 80.1 (73.8—85.1)
Il 1,086 (292) 898 (223) 1,610 (69) 36.9 (31.4-42.4) 34.1 (27.8—40.4) 45.6 (33.8—57.4) 41.5 (35.3—47.6) 38.7 (31.6—45.7) 50.2 (37.1-62.0)
1] 420 (1,448) 393 (1,175) 563 (273) 11.9 (10.1-13.7) 9.8 (8.0-11.6) 20.8 (15.9-25.7) 13.0(11.2—15.0) 11.0(9.2-13.0) 21.7 (16.9-27.0)
\% 167 (3,584) 151 (2,752) 237 (832) 2.0(1.6-2.4) 1.5(1.1-1.9) 4.0 (2.6-5.4) 2.4(1.9-2.9) 1.8(1.3-2.4) 4.3 (3.0-5.9)
Unknown 232 (5,390) 210 (4,161) 374 (1,229) 13.5 (12.5—-14.5) 10.6 (9.6—11.6) 23.0 (20.6—25.4) 14.9 (13.9-16.0) 11.9 (10.9-13.0) 25.0 (22.4-27.6)

M = male; F = Female; Cl = Confidence Interval; ADC = Adenocarcinoma; SQCC = Squamous Cell Carcinoma; NSCLC NOS = Non-Small Cell Lung Cancer Not Otherwise Specified; SCLC = Small Cell
Lung Cancer; OU = Other and unspecified; n.r. = not reached
' Others: include large cell carcinoma, mixed carcinoma, neuroendocrine lung cancer, and others.

" p < 0,001(log rank).
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Table 2 Multivariable Cox regression model to estimate
5-year Hazard Ratios of death (M1).

HR (95% Cl) p-value

Sex

Female Reference

Male 1.386 (1.295—-1.484) <0.0001
Age group

<40 years Reference

40—49 years 1.299 (0.957—1.764) 0.094

50—59 years 1.354 (1.008—1.821) 0.044

60—69 years 1.529 (1.139-2.052) 0.005

70—79 years 1.853 (1.380—-2.488) <0.0001

>80 years 2.454 (1.815-3.317) <0.0001
Histology

NSCLC

ADC Reference

SQCC 1.167 (1.084—1.255) <0.0001

Others' 0.963 (0.838—1.106) 0.591

NSCLC NOS 1.329 (1.207—1.464) <0.0001

SCLC 1.373 (1.252—-1.506) <0.0001

ou 1.764 (1.607—1.936) <0.0001
Stage”'?

| Reference

Il 1.838 (1.535—-2.202) <0.0001

I 3.715 (3.280—4.208) <0.0001

v 7.776 (6.909—8.753) <0.0001

' Others: include large cell carcinoma, mixed carcinoma, neu-
roendocrine lung cancer, and others.

2 46.9% (N=5,459) of cases without disease stage information.

@ The multivariable model only included cases with disease
stage defined (N=6,181)
HR= Hazard Ratio; Cl = Confidence Interval; ADC = Adenocarci-
noma; SQCC = Squamous cell carcinoma; NSCLC NOS = Non-small
cell lung cancer not otherwise specified; SCLC = Small cell lung
cancer; OU = Other and unspecified.

since year in
literature.?>%¢

The survival of LC is impacted by age and a significant
decline is observed in 5-year RS between patients <40 and
40-49, from 41.7% to 17.7% and again for elderly >80 (7.2%).
A similar impact occurs for both sexes but with a more
expressive difference observed in the older patients, with a
RS in females two times higher (11.6% vs. 4.9%).

Concerning histology, NSCLC Others presents the highest
RS in both sexes. Similar findings were not found in the liter-
ature, and can be explained by the high proportion of
patients in our population diagnosed in early stages (stages
1711 42.6% vs. stages llII/IV 57.3%) compared to the average
for all histologic subtypes (stages I/11 18% vs. stages IllI/IV
82%). The same was observed for both sexes, with no signifi-
cant difference found between NSCLC Others and ADC in
Cox regression models. Unsurprisingly, SCLC presented the
worst RS (4.3%), considering its known aggressiveness, with
rapid disease progression following treatment and early
widespread metastasis.”’

Stage at diagnosis had the most dramatic impact in sur-
vival varying from 66.6% in stage | to 2.4% in stage IV.
Although this pattern was previously reported,®®3 it

one of follow-up agreement with

27,28
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highlights the importance of an early diagnosis to improve
LC survival.®' The same impact is observed in the sex-strati-
fied results, but with a marked survival advantage in women
across all stages. The 5-year RS ratio of female:male is
approximately 35% in stage | (80.1% vs. 59.2%) but increases
to 2.4 times higher in stage IV (4.3% vs. 1.8%).

In general, women are diagnosed at a younger age, with
12.2% females <50 vs. 7.6% men, diagnosed at earlier stages
(19.7% vs. 11.2% in stage |) and more frequently diagnosed
with ADC (57.1% vs. 35.8%), which can partially explain the
higher survival consistently seen in females.

Globally the differences found between OS and RS were
small and reflect the high contribution of LC to early deaths.

In the global multivariable model (M1), aligned with
other publications, males have worse survival outcome
(HR = 1.386; 95%Cl: 1.295—1.484); older age at diagnosis
(>50) increasingly predicts lower survival compared with
younger patients (<40). Compared to ADC, except NSCLC
others, all remaining histologic types have worse survival
prognosis.>*> OU emerges as the most aggressive with
HR = 1.764 (95%Cl: 1.607—1.936). The worse prognosis of
more undifferentiated types has been previously reported,
and could potentially be linked with the consequent low
accuracy in treatment selection.**

As in most countries, more than 80% of patients were
diagnosed with locally advanced and metastatic disease,
stages that present a much higher risk of death, respectively
3.7 and 7.8 times compared to stage |, which inevitably con-
tributes to the low LC survival.* The improvements in treat-
ment that occurred in the last decade with the approval of
targeted therapies to checkpoint inhibitors, changed or
delayed the fate of patients with metastatic LC; but still,
the best solution to improve prognosis would be early detec-
tion eventually through screenings in well defined high risk
groups.14'36’37

Sex-stratified modeling revealed an earlier impact of age
and more pronounced effect of age and stage in the risk of
death among females than among males. More advanced
stage at diagnosis in men could reflect lower health aware-
ness and higher thresholds for seeking health care.?® Alter-
natively, observed differences may reflect more aggressive
tumor behavior in men, such as faster growth and higher
metastatic potential.?¢:*

However, despite accumulating evidence that sex is one
of the most important factors influencing disease risk and
response to treatment, the patient’s sex is usually not taken
into account in clinical decision making. Both men and
women might benefit from the development of sex-specific
treatment strategies. >’

The key strength of our study was the population-based
data coverage that gives a comprehensive picture of 5-year
LC survival in Portugal, including sex-related differences.
The Portuguese population-based cancer registries were cre-
ated in 1988 requiring all hospitals to collect and provide the
data to the regional registry of their geographical area.*

Considering the introduction of new therapeutic options
for metastatic disease particularly in the last decade, more
recent analyses are needed to address the current survival
status for LC in Portugal.

Some limitations need to be mentioned. The population-
based registries can have data misclassification or incom-
plete information, although as they are mandatory the great
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Table 3  Sensitivity analysis to multivariable Cox Regression Model 1 to estimate impact of missing cases related with unknown stage in the Hazard Ratios of death for the remain-

ing variables.

HR (95%Cl) Crude (N=11,640) p-value HR (95% Cl) Model excluding p-value HR (95% Cl) Model including p-value
stage (N=11,640) stage (N=6,181)
Sex
Female Reference Reference Reference
Male 1.514 (1.442—-1.589) <0.0001 1.427 (1.358-1.500) <0.0001 1.386 (1.295—1.484) <0.0001
Age group
<40 years Reference Reference Reference
40—49 years 1.875 (1.502—-2.341) <0.0001 1.531 (1.226-1.913) <0.0001 1.299 (0.957—1.764) 0.094
50—59 years 1.980 (1.600—2.452) <0.0001 1.524 (1.229-1.889) <0.0001 1.354 (1.008-1.821) 0.044
60—69 years 2.005 (1.622—-2.479) <0.0001 1.553 (1.254-2.371) <0.0001 1.529 (1.139-2.052) 0.005
70—79 years 2.461(1.991-3.043) <0.0001 1.915 (1.547-2.371) <0.0001 1.853 (1.380-2.488) <0.0001
>80 years 3.538 (2.851—4.391) <0.0001 2.706 (2.177—3.363) <0.0001 2.454 (1.815-3.317) <0.0001
Histology
NSCLC
ADC Reference Reference Reference
SQCC 1.231 (1.169—1.295) <0.0001 1.117 (1.060—1.177) <0.0001 1.167 (1.084—1.255) <0.0001
Others’ 0.578 (0.523-0.638) <0.0001 0.620 (0.561-0.685) <0.0001 0.963 (0.838—1.106) 0.591
NSCLC NOS 1.603 (1.486—1.728) <0.0001 1.489 (1.380—-1.606) <0.0001 1.329 (1.207-1.464) <0.0001
SCLC 1.720 (1.609—1.839) <0.0001 1.688 (1.578—1.806) <0.0001 1.373 (1.252-1.506) <0.0001
ou 1.756 (1.650—1.869) <0.0001 1.611 (1.513-1.716) <0.0001 1.764 (1.607—1.936) <0.0001
Stage,’
| Reference n.a. Reference
Il 1.968 (1.643—-2.356) <0.0001 n.a. 1.838 (1.535-2.202) <0.0001
[} 4.077 (3.606—4.609) <0.0001 n.a. 3.715 (3.280—4.208) <0.0001
1\ 8.321 (7.406—9.350) <0.0001 n.a. 7.776 (6.909—8.753) <0.0001

" Others: include large cell carcinoma, mixed carcinoma, neuroendocrine lung cancer, and others.

2 46.9% (N=5,459) of cases without disease stage information. Analysis conducted for the remaining 6,181 cases.

HR= Hazard Ratio; Cl = Confidence Interval; ADC = Adenocarcinoma; SQCC = Squamous cell carcinoma; NSCLC NOS = Non-small cell lung cancer not otherwise specified; SCLC = Small cell lung

cancer; OU = Other and unspecified. n.a. = not applicable
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Table 4 Multivariable Cox regression model stratified by sex to estimate 5-year Hazard Ratios of death (M 2).

Sex
Male Female
HR (95% Cl) p-value HR (95% Cl) p-value

Age group

<40 years Reference Reference

40—49 years 1.076 (0.734—1.578) 0.708 1.648 (0.989—2.746) 0.055

50-59 years 1.124 (0.776—1.628) 0.537 1.711 (1.044—2.805) 0.033

60—69 years 1.283 (0.887—1.855) 0.185 1.821 (1.113-2. 980) 0.017

70-79 years 1.487 (1.028—-2.151) 0.035 2.717 (1.663—4.437) <0.0001

>80 years 1.981 (1.358-2.890) <0.0001 3.434 (2.078-5.677) <0.0001
Histology

NSCLC

ADC Reference Reference

SQCC 1.161 (1.072—1.258) <0.0001 1.244 (1.018—-1.521) 0.033

Others' 1.054 (0.900—1.235) 0.516 0.751 (0.560—1.006) 0.055

NSCLC NOS 1.328 (1.193-1.479) <0.0001 1.372 (1.099-1.713) 0.005

SCLC 1.349 (1.217—-1.497) <0.0001 1.536 (1.249-1.887) <0.0001

ou 1.816 (1.637—-2.016) <0.0001 1.555 (1.259-1.920) <0.0001
Stage”'?

| Reference Reference

Il 1.654 (1.349-2.029) <0.0001 2.361(1.597—-3.489) <0.0001

1 3.331(2.893-—3.835) <0.0001 4.855 (3.714—6.345) <0.0001

v 6.914 (6.004—7.914) <0.0001 10.345 (8.094—-13.223) <0.0001

' Others: include large cell carcinoma, mixed carcinoma, neuroendocrine lung cancer, and others.

2 46.9% (N=5,459) of cases without disease stage information.

) The multivariable model only included cases with disease stage defined (N=6,181).
HR= Hazard Ratio; Cl = Confidence Interval; ADC = Adenocarcinoma; SQCC = Squamous cell carcinoma; NSCLC NOS = Non-small cell lung
cancer not otherwise specified; SCLC = Small cell lung cancer; OU = Other and unspecified.

majority of national data is likely to be included. Addition-
ally, greater completeness of disease stage is needed
(N = 5,459; 46.9% missing data). Individual-level data on
important risk and prognostic factors is lacking, namely
smoking behavior, co-morbidities, mutational biomarkers
and performance status, which can be confounders due to
their impact on therapeutic options and survival.

Population-based registries must evolve to meet the
needs of health care systems, researchers and policy
makers.*'

Considering the high mortality rate associated with LC
and its strong correlation with late stage at diagnosis,
there is potential for earlier diagnosis of high-risk indi-
viduals through screening with low-dose computed
tomography that has shown to reduce mortality.¢3’
Identifying adults who meet screening criteria is cur-
rently a high public health priority.*?

Conclusions

This study found that the differences between OS and RS in
Portugal were small reflecting the high lethality of LC. Male
gender and older age are negative prognostic factors for LC
survival. Histologic type also plays an important role in sur-
vival prognosis and varies depending on gender. Although
the study reflects data of a decade ago, and major changes
occurred in diagnosis, staging and treatment, particularly
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for advanced disease, as LC mortality is strongly correlated
with late stage diagnosis, all efforts should be made to pro-
mote sustainable measures to secure early diagnosis and fur-
ther improve survival prospects.
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