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ABSTRACT

Objectives: According to the CONCORD-3 study, the 5-year survival rate of lung cancer patients in
Finland has not improved during the twenty-first century. In the present study, we evaluated the sur-
vival trends of lung cancer patients diagnosed and treated in one of the five university hospitals in
Finland to determine possible explanatory factors behind the lack of improved survival.

Material and methods: This retrospective population-based study included all lung cancer patients
diagnosed in Tampere University Hospital in 2007-2019 (N = 3041). The study population was divided
into two subcohorts: the patients diagnosed in 2007-2012 and those diagnosed in 2013-2019. The
two subcohorts were then compared to analyze the temporal changes in survival and the distribution
of prognostic factors.

Results: A comparison of the patients diagnosed in 2007-2012 and 2013-2019 showed that the
patients’ overall survival had remained unchanged. The median overall survival was 8.7 months in the
earlier subcohort and 9.2 months in the later subcohort. The respective 5-year survival rates were
16.6% and 17.8%, and these differences were not statistically significant. The proportion of stage IV
patients (approximately 59% in both subcohorts) and their risk of death were similar for the two sub-
cohorts. According to the regression analysis, male gender, advanced stage, and poor Eastern
Cooperative Oncology Group performance status were independent risk factors for death, while a
never-smoking status and mutation-positive disease were associated with a decreased risk of death,
but only in the later cohort.

Conclusion: Echoing the results of CONCORD-3, this study confirmed that the real-world survival of
unselected lung cancer populations in Finland has not improved over the last 15 years, mainly
because of the unchanged proportions of patients with late-stage lung cancer. This calls for earlier rec-

ARTICLE HISTORY
Received 30 May 2022
Accepted 9 May 2023

KEYWORDS

Lung cancer; survival;
cohort study; real-world
data

ognition of lung cancer, achieved by screening and increasing awareness of the disease.

Introduction

Lung cancer is the leading cause of cancer-related deaths
globally, accounting for 1.8 million deaths worldwide in 2020
[1] and 2358 deaths in Finland in 2019 [2]. Although tobacco
smoking among Finnish citizens, especially men, has
decreased markedly since the 1970s [3], the number of new
lung cancer cases is projected to increase at least until the
year 2035 owing to the aging population [2]. Over the last
decade, multiple new treatment options for metastatic non-
small-cell lung cancer (NSCLC) have emerged, such as
tyrosine kinase inhibitors (TKIs) for patients with activating
mutations or rearrangements in certain genes and immune
checkpoint inhibitors (ICls). These treatments have improved
survival rates in certain subsets of lung cancer patients [4-6].

CONCORD is a large-scale global study that evaluates
changes in the survival of 18 types of cancer patients across

various countries and territories based on the data available
in national or regional cancer registries. In the third cycle of
this study, CONCORD-3, the survival rates of patients diag-
nosed between 2000 and 2014 were reported [7]. The study
revealed that in Finland, the age-standardized 5-year net sur-
vival of lung cancer patients had improved only marginally
from 11.9% to 13.0%. In contrast, the 5-year survival in other
Northern European countries, for example, Sweden, Norway,
Iceland, and Estonia, had increased more markedly from
13.9% to 19.5%, 12.3% to 19.0%, 14.1% to 20.2%, and 10.8%
to 16.9%, respectively. The most remarkable increase in the
5-year survival rate, namely, from 9.5% to 16.6%, among
Nordic lung cancer patients was recorded in Denmark.
Outside Northern Europe, the 5-year survival rates in the UK
and the US increased from 8.3% to 13.3% and from 17.0% to
21.2%, respectively.
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The patients included in CONCORD-3 were diagnosed and
treated before the widespread use of TKIs and ICls. The
improved survival rates could therefore likely be ascribed to
earlier detection, which facilitates curative treatment. For
example, in Norway, an increase in the proportion of early
stage disease and the use of therapies with curative intent,
such as surgical resection and stereotactic body radiotherapy
(SBRT), were noted alongside improved survival [8].
According to the Norwegian retrospective national cancer
registry-based study, 38% of patients were treated with cura-
tive intent in 2016 compared to 23% in 2001. Meanwhile,
the proportion of localized disease increased significantly
from 11% to 20% in women and from 13% to 16% in men.
Furthermore, the 5-year survival rates of all lung cancer
patients doubled from 9% to 20%. A similar shift toward
earlier diagnosis was also demonstrated in the UK. A single-
center retrospective study found that in 2010-2017, the pro-
portion of stage | patients among all NSCLC patients
increased from 16% to 28%, while that of stage IV patients
decreased from 57% to 39% [9].

Similar real-world data on the survival rates of lung cancer
patients in Finland are scarce. The existing studies are either
dated [10] or focus solely on surgical outcomes [11,12].
Accordingly, the present retrospective descriptive popula-
tion-based cohort study aimed to evaluate current trends in
the incidence and mortality of all lung cancer patients diag-
nosed and treated in one Finnish university hospital and to
determine the prognostic factors that may explain the
changes in survival over time.

Material and methods
Patients

Tampere University Hospital (TAUH) provides secondary
health care services to the approximately 520,000 inhabitants
of the Pirkanmaa region in Finland. All lung cancer patients
from this region are diagnosed and treated at TAUH. In our
study, all lung cancer patients diagnosed at TAUH between 1
January 2007 and 31 December 2019 were included. The
subjects were identified from the hospital’s electronic med-
ical record system (eMRS) by following the World Health
Organization’s International Statistical Classification of
Diseases and Related Health Problems: 10th Revision (ICD-10)
code for lung and bronchial cancer, C34. The case files were
manually reviewed to exclude patients with a malignant
tumor in the lung but not primary lung cancer. We were
thus able to capture both pathologically and clinically diag-
nosed cases of lung cancer.

The variables extracted from the eMRS included the day
of diagnosis; age at diagnosis; gender; day of death; comor-
bidities; types and dates of therapeutic interventions (sur-
gery, radiotherapy, and anti-cancer drug therapy); histology
or cytology; tumor, node, metastasis (TNM) classification;
stage; Eastern Cooperative Oncology Group (ECOG) perform-
ance status; mutation status of the EGFR and ALK genes; and
smoking status with pack-years smoked when applicable.
The patients’ comorbidities were captured via the ICD-10
codes, which were found in each patient’s case history

preceding the day of their lung cancer diagnosis. The comor-
bidities were weighted and grouped according to the
Charlson Comorbidity Index (CCl) [13]. Therapeutic interven-
tions were identified using the national procedure codes
[14], which specify the technique and extent of any surgeries,
intent and target of radiotherapy, and goal and type of anti-
cancer drug therapy delivered. SBRT and conventionally frac-
tionated definitive radiotherapy, as well as concurrent che-
moradiotherapy, were grouped together under the term
‘radiotherapy with curative intent’ The data concerning
tumor histology, TNM classification, stage of disease, muta-
tion status, ECOG performance status, and smoking status
were not structurally entered in the hospital's eMRS.
Consequently, we conducted eMRS searches using the key-
words, phrases, and character strings associated with the
aforementioned variables and reviewed and classified the
results manually for each case. The TNM Classification of
Malignant Tumours, sixth edition [15], was used for the TNM
classification and stage grouping of the patients diagnosed
before 2010, the seventh edition [16] was utilized for those
diagnosed between 2010 and 2016, and the eighth edition
[17] for those diagnosed in and after 2017. The patient per-
formance status was set as the ECOG value closest to their
day of diagnosis.

Statistical analyses

For crude incidence calculations, we obtained the annual
population numbers of Pirkanmaa region from Official
Statistics of Finland [18]. The annual crude incidence rates
were expressed as the number of new lung cancer cases per
100,000 persons. Survival was calculated based on the num-
ber of days between the day of lung cancer diagnosis and
the day of death. Right-censoring occurred when the
patients were followed up for a maximum of five years, or
until the cutoff date for follow-up (i.e., 30 April 2020). The
median overall survival and 1- and 5-year survival probabil-
ities were estimated using the Kaplan-Meier method. The
differences between the two subcohorts were evaluated in
terms of the baseline demographics, prognostic factors, treat-
ments administered, and survival. We assessed the effects of
several confounding factors (listed in Table 1) on 5-year sur-
vival using multivariable-adjusted Cox proportional hazards
regression analysis. The assumptions for proportional hazards
were tested. The national procedure codes for radiotherapy
and anti-cancer drug therapy were not routinely available in
the TAUH eMRS prior to January 2013, and for this reason,
the patients diagnosed before 2013 were not formally
included in the analyses pertaining to these treatment
modalities. Seven patients were excluded from the survival
analysis because their lung cancer diagnoses were based
only on death certificate data, and they therefore had nega-
tive survival times. The statistical significance of the differ-
ence between the two subcohorts was calculated via the
Mann-Whitney U-test, chi-squared test, Fisher's exact test,
and log-rank test, where appropriate. Two-sided p values
of less than .05 were considered significant. The statistical
analyses were performed using IBM’s SPSS Statistics version
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Table 1. Comparison between the cohorts in terms of the distribution of the prognostic factors of lung cancer

(N = 3041).
Cohort 2007-2012 (n = 1304) 2013-2019 (n = 1737) p Value
Age, years, median (IQR) 70.4 (15.0) 714 (12.9) <.001*
Gender, n (%)
Male 878 (67.3) 1108 (63.8) 045%*
Female 426 (32.7) 629 (36.2)
Stage, n (%)
I 155 (14.7) 236 (16.1) 27
Il 71 (6.7) 102 (6.9)
1] 220 (20.8) 258 (17.6)
\% 611 (57.8) 874 (59.5)
Unknown 247 (18.9) 267 (15.4)
Histology, n (%)
Adenocarcinoma 418 (32.1) 714 (41.1) <.001"
Squamous cell carcinoma 310 (23.8) 381 (21.9)
Small cell carcinoma 162 (12.4) 232 (13.4)
NSCLC NOS 115 (8.8) 145 (8.3)
Carcinoid 23 (1.8) 43 (2.5)
Other 69 (5.3) 67 (3.9)
Clinical diagnosis 207 (15.9) 155 (8.9)
PS (ECOG), n (%)
0-1 510 (55.3) 578 (44.4) <.001"
2 263 (28.5) 366 (28.1)
3-4 149 (16.2) 359 (27.6)
Unknown 382 (29.3) 434 (25.0)
Smoking status, n (%)
Never 180 (14.7) 265 (15.5) 70t
Former 495 (40.3) 665 (39.0)
Current 553 (45.0) 776 (45.5)
Unknown 76 (5.8) 31 (1.8)
Mutation status, n (%)
No/unknown 1285 (98.5) 1670 (96.1) <.007**
Mutated 19 (1.5) 67 (3.9)
CCl, n (%)
0 779 (59.7) 882 (50.8) <.001*
1-2 376 (28.8) 499 (28.7)
3-4 73 (5.6) 180 (10.4)
5 or more 76 (5.8) 176 (10.1)

CCl: Charlson Comorbidity Index; ECOG: Eastern Cooperative Oncology Group; IQR: interquartile range; NOS: not other-
wise specified; NSCLC: non-small-cell lung carcinoma; PS: performance status.

*Mann-Whitney U-test.
**Fisher's exact test, two-sided.
TChi-squared test.

28 (Armonk, NY) for macOS and RStudio version
2022.12.0 + 353 for macOS (we ran R Statistical Software ver-
sion 4.2.2 with the survival, survminer, and tidyverse pack-
ages, R Foundation for Statistical Computing, Vienna,
Austria).

This study was approved by the administration of TAUH
(research permit number R20122/2020).

Results

We identified 4472 individual patients with the diagnosis
code C34 recorded in the TAUH eMRS during the study
period. Among them, 1348 patients were citizens of regions
other than Pirkanmaa, and they were excluded from this
study. A further 83 patients were identified as having pul-
monary metastasis from a primary tumor outside of the lung
and had been misclassified as C34, so they, too, were
excluded. The final study cohort comprised 3041 eligible
lung cancer patients. For comparison purposes, we divided
the patients into two subcohorts: those whose lung cancer
was diagnosed in 2007-2012 (‘the earlier subcohort’) and
those diagnosed in 2013-2019 (‘the later subcohort’). This
allowed sufficient follow-up time for the patients in the later

subcohort. The earlier and later subcohorts comprised 1304
and 1737 patients, respectively. The number of new lung
cancer cases per year varied from 184 in 2010 to 270 in
2016. In the year 2007, the population of Pirkanmaa was
480,634, while in 2019, it was 519,872. The annual incidence
rates of lung cancer increased slightly with an average of
444 new lung cancer cases per 100,000 persons in 2007-
2012 compared to 48.5 new cases per 100,000 in 2013-2019
(Figure 1).

Prognostic factors and treatments

The ratios of the different stages of the disease remained
unchanged during the study period, with the stages | and I
patients accounting for 21.4% and 23.0% of the earlier and
later subcohorts and the stage IV patients comprising 57.8%
and 59.5% of these subcohorts, respectively (p = .21) (Table
1). The stage distribution of the incident lung cancer cases
varied from year to year, but a clear shift toward an earlier
stage at diagnosis was not evident (Supplementary Figure 1).
The median age at lung cancer diagnosis was 70.4 years in
the earlier subcohort, and it increased modestly but signifi-
cantly to 71.4 years in the later subcohort. The proportion of
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Figure 1. Annual incidence and all-cause 5-year mortality rates (per 100,000) of lung cancer. n = annual number of new lung cancer patients. *Follow-up time is

less than 5 years.

females increased borderline significantly from 32.7% to
36.2% between the earlier and later subcohorts (p = .045).
The proportion of patients with adenocarcinoma histology
increased markedly from 32.1% to 41.1% between the
respective subcohort study periods (p < .001), while that of
the squamous cell carcinoma patients decreased from 23.8%
to 21.9%. The proportion of small cell carcinoma patients
remained almost unchanged at 12.4% in the earlier subco-
hort and 13.4% in the later subcohort, and the incidence of
mutation-positive disease among all the lung cancer patients
increased from 1.5% to 3.9%, which corresponded to 4.5-
9.4% of the adenocarcinoma patients. The number of
patients with high (three or more) CCl values and poor per-
formance status (ECOG 3-4) was significantly higher in the
later subcohort than in the earlier subcohort. Finally, no
changes were apparent in smoking habits over time, and the
mean number of pack-years smoked was 40 in both subco-
horts. Approximately, 70% of the never-smokers were female
(data not presented).

The proportion of patients who were surgically resected
increased significantly from 14.1% in the earlier subcohort to
18.9% in the later subcohort (p < .001) (Supplementary
Table 1). The number of patients who received ICls or TKls
was low in both subcohorts. However, the proportion of
patients who received ICls and TKls increased from 0.2% to
1.7% and from 1.5% to 4.2% between the earlier and later
subcohorts, respectively. Among the patients diagnosed in
2013-2019, 11% received radiotherapy with curative intent,
26% had palliative radiotherapy, and 33% underwent pallia-
tive chemotherapy, while 25% of the patients did not receive
any anti-cancer therapy.

Survival

The annual 5-year all-cause mortality rates have remained
constant over time (Figure 1). The median overall survival
was similar in both subcohorts (Figure 2). The median sur-
vival was 264 days (8.7 months) in the earlier subcohort and
280 days (9.2 months) in the later subcohort (p = .26). The

estimated 1- and 5-year overall survival rates were, respect-
ively, 42.9% and 16.6%, in the earlier subcohort and 43.3%
and 17.8%, in the later subcohort.

Table 2 shows the results of the multivariate Cox regres-
sion analysis for survival. In both subcohorts in the model,
increasing age, male gender, advanced stage, small cell hist-
ology, a CCl of 5 or greater, and a worsening ECOG perform-
ance status were independent factors for an increased risk of
death. Additionally, among the patients diagnosed in 2007-
2012, an unknown smoking status was a significant risk fac-
tor. On the other hand, carcinoid histology, a never-smoking
status, mutation-positive disease, and clinical diagnosis of
lung cancer were significantly associated with a decreased
risk of death among the patients diagnosed in 2013-2019,
while carcinoid histology was the only significant protective
risk factor among the patients in the earlier subcohort.

There was no change in survival for any type of treatment
modality between the two cohorts (Supplementary Table 2).
The longest median survival times (i.e, 2253 days
(74.0 months)) were recorded among the surgically treated
patients in the earlier cohort, while the median value was
not reached in the later cohort. Conversely, when no anti-
cancer therapy was administered, the median survival was
only 90 days in the earlier cohort and 44 days in the later
cohort. The estimated 1- and 5-year survival rates of the sur-
gically resected patients were, respectively, 87.5% and 56.0%
in the earlier subcohort and 89.7% and 60.9% in the later
subcohort.

Discussion

The results of our population-based study indicated that the
real-world survival of lung cancer patients diagnosed and
treated in one public health organization in Finland did not
increase during the period 2007-2019. Moreover, a signifi-
cantly larger proportion of patients underwent surgery in the
later subcohort than the earlier subcohort, and the survival
of the operated patients was excellent in both subcohorts.
However, this did not translate into improved prognoses


https://doi.org/10.1080/0284186X.2023.2213444
https://doi.org/10.1080/0284186X.2023.2213444
https://doi.org/10.1080/0284186X.2023.2213444

ACTA ONCOLOGICA 575

Strata - 2007-2012 =+~ 2013-2019
1.004
0.754
2
E
©
o
o
Q 0.504
s
=
-
(2]
0.254
0.004
0 i 2 3 4 5
Time (years)
Number at risk (number of events)
P 1 1300 (5) 559 (745) 368 (936) 276 (1028) 236 (1068) 217 (1087)
o
@ 1 1734 (7) 677 (966) 365 (1170) 230 (1246) 143 (1270) 99 (1282)
0 1 2 3 4 5
Time (years)
Cumulative number of censoring
s 0 0 0 0 0 0
o
@ 0 94 202 261 324 356
0 i 2 3 4 5
Time (years)

Figure 2. Kaplan—-Meier's curves for overall survival in both subcohorts.

across the entire study population, most likely because of
the overwhelmingly large and unchanged percentage of
stage IV patients, whose survival was poor in most cases.
It has previously been demonstrated that disease stage is
the most important prognostic factor in lung cancer patients,
with stage IV patients having an almost eightfold higher risk
of death compared to stage | patients [19]. When compared
to the stage | patients in our study, the risk of death among
the stage IV patients was almost sixfold in the earlier subco-
hort and 11-fold in the later subcohort. Furthermore, our
data indicated that the average age of the lung cancer
patients has significantly increased over the study period.
Patients’ performance status at diagnosis has become poorer,
and they had greater numbers of comorbidities. This shift
may counteract the positive changes in favorable prognostic
factors observed in our study, such as the increased propor-
tion of females and patients with adenocarcinoma. Notably,
approximately one-fourth of the patients in the later subco-
hort in our study did not receive any anti-cancer therapy.
This mirrors the proportion (28%) of ECOG 3-4 patients,

who, according to the European lung cancer treatment
guidelines [20], should be offered the best supportive care
instead of systemic cancer therapy.

The main finding of this study is consistent with that of
CONCORD-3, which indicated that the 5-year survival rate of
lung cancer patients has remained unchanged in Finland
during the first two decades of the twenty-first century. This,
however, contrasts with the improved survival recorded in
nearby countries with similar social structures and healthcare
systems. Nevertheless, the 5-year overall survival rates of the
present study population (17% in the earlier subcohort and
18% in the later subcohort) are clearly superior to the values
reported in CONCORD-3, and they match the rates recorded
in other Nordic countries. The reason behind the discrepancy
between the two studies is unclear. However, Finland has
remarkable interregional imbalances in cancer mortality, and
the Pirkanmaa region has lower-than-average lung cancer
mortality among both men and women [2]. A nationwide
registry of Finnish lung cancer patients would help shed
more light on the survival differences between regions and
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Table 2. The effects of prognostic factors on the risk of death (all causes): results of the multivariable-adjusted Cox regression analysis.

2007-2012 2013-2019
(n = 1300% (n = 1734%)

Subcohort HR (95% Cl) p Value HR (95% Cl) p Value
Age 1.02 (1.02-1.03) <.001 1.02 (1.01-1.03) <.001
Gender

Female 1 1

Male 1.25 (1.09-1.43) .002 1.24 (1.09-1.40) <.001
Stage

| 1 <.001 1 <.001

Il 1.66 (1.19-2.32) .003 2.37 (1.63-3.44) <.001

1] 3.07 (2.40-3.93) <.001 5.38 (4.02-7.18) <.001

I\ 5.75 (4.59-7.19) <.001 10.6 (8.18-13.6) <.001

Unknown 1.74 (1.36-2.22) <.001 4.16 (3.16-5.49) <.001
Histology

Squamous cell carcinoma 1 <.001 1 <.001

Adenocarcinoma 0.94 (0.79-1.11) 4 0.99 (0.85-1.16) 9

NSCLC NOS 1.24 (0.99-1.55) .07 1.29 (1.05-1.60) .02

Small cell carcinoma 1.57 (1.28-1.94) <.001 1.24 (1.03-1.50) .03

Carcinoid 0.28 (0.13-0.60) .001 0.18 (0.09-0.34) <.001

Other 1.16 (0.88-1.54) 3 0.97 (0.71-1.32) 8

Clinical diagnosis 0.87 (0.71-1.07) 2 0.72 (0.57-0.91) .005
PS (ECOG)

0-1 1 <.001 1 <.001

2 1.54 (1.31-1.80) <.001 147 (1.25-1.72) <.001

3-4 2.26 (1.85-2.75) <.001 2.80 (2.38-3.31) <.001

Unknown 2.13 (1.80-2.50) <.001 3.43 (2.86-4.12) <.001
Smoking status

Former 1 <.001 1 <.001

Current 1.06 (0.93-1.21) 4 1.16 (1.02-1.31) .03

Never 0.89 (0.72-1.10) 3 0.66 (0.53-0.81) <.001

Unknown 1.73 (1.33-2.25) <.001 1.00 (0.66-1.53) 1.0
Mutation status

No/unknown 1 1

Yes 0.74 (0.44-1.24) 3 0.57 (0.41-0.78) <.001
ca

0 1 .001 1 .003

1-2 1.20 (1.05-1.37) .007 0.94 (0.82-1.08) 4

3-4 1.25 (0.97-1.61) .08 1.08 (0.89-1.31) 4

5 or more 1.50 (1.17-1.92) .001 1.36 (1.13-1.63) .001

ECOG: Eastern Cooperative Oncology Group; CCl: Charlson Comorbidity Index; CI: confidence interval; HR: hazard ratio; NOS: not otherwise

specified; NSCLC: non-small-cell lung cancer; PS: performance status.

Seven patients were excluded from the survival analysis due to negative survival times.

the associated contributing factors. Apart from CONCORD-3,
there is a paucity of real-world survival data related to all
lung cancer histology types. Studies that exclusively explored
NSCLC patient populations were recently published [9,21,22],
and the patient characteristics and survival in the UK and
Scandinavian study results were similar to those of our study
population.

As previously mentioned, the improved survival of
Norwegian lung cancer patients has been attributed to the
increased proportion of early stage disease, which provides
more opportunities for the administration of curative treat-
ments. One approach to promote early diagnosis is the
implementation of lung cancer screening programs. The
results of two large prospective studies [23,24] showed that
screening with low-dose computed tomography decreased
lung cancer-specific mortality in high-risk populations.
Following the publication of these results, several countries
started screening programs, but data on the real-world
effects of screening are lacking. Although a position paper
about the implementation of lung cancer screening in
Nordic countries has been published [25], and several screen-
ing trials are underway in neighboring countries, Finland is
yet to start any lung cancer screening initiatives.

Treatment advances in metastatic lung cancer, such as
ICls and TKls for mutation-positive disease, were not yet fully
in use at the time our data were collected, especially among
the patients in the earlier cohort. As more drugs have
become available, testing for targetable mutations has
become systematic, and the incidence of mutation-positive
disease has increased. Encouraging signs of survival advan-
tage with targeted therapies have already been observed: in
our study, the median survival of the patients diagnosed in
2013-2019 who received ICls or TKIs was 1011 days
(33 months) and 659 days (22 months), respectively. A sys-
tematic review on the survival of never-smokers indicated
that the patients treated with TKIs had a high 5-year survival
rate of up to 63% [26]. Similarly, the significantly decreased
risk of death among never-smokers in the later subcohort of
our study population may be attributable to better recogni-
tion of mutation-positive diseases with the routine use of
molecular pathology diagnostics and the utilization of TKis.
The use of ICIs has become more widespread, especially
among the patients diagnosed in the later years of the
2013-2019 subcohort, but the relatively short follow-up time
of these patients may contribute to the apparent lack of
improved survival among stage IV patients.



The main weakness of this study was the incompleteness
of the source data, which largely had to be gathered from
an unstructured text pool of case history entries. We were
thus unable to locate information about disease stage for
17% of the patients included in this study, histologic subtype
for 12% of the patients, and ECOG performance status for
27%. This may have led to a bias toward diseases with a
worse prognosis because when the exact TNM classification
or stage information was unavailable, we performed case his-
tory searchers using specific key words. It was then easier to
recognize patients with metastatic disease than those with
limited disease. It is also likely that the original entry of the
ICD-10 codes for comorbidities was inadequate. This may
have led to an overestimation of the number of CCl 0
patients, as suggested by the paradoxical finding that their
risk of death was higher than that of CCl 1-2 patients.
Finally, the national procedure codes for radiotherapy and
anti-cancer drug therapy were not available in the TAUH
eMRS until 2013. The number of patients in the earlier sub-
cohort known to have received anti-cancer therapy was
therefore very low, and we could not perform formal com-
parisons between the subcohorts pertaining to therapies
other than surgery.

Notwithstanding, this study had several strengths. First,
we used an unselected population of all lung cancer patients
who were diagnosed over a period spanning almost 15 years.
This helped us obtain insights into the real-world survival,
treatment trends, and characteristics of the lung cancer
patients diagnosed at TAUH over the study period. Clinical
trials enroll extremely niche patient populations, which do
not fully represent the patients encountered in daily practice.
Our subject identification strategy also enabled us to include
patients who were clinically diagnosed without histological
or cytological confirmation of the disease; such patients are
not usually captured in predominantly pathology-based
registries, such as the Finnish Cancer Registry. Moreover, we
were able to gather a broad spectrum of data on the
patients’ characteristics, including comorbidities, smoking
habits, and the therapies delivered to the patients.

Lung cancer remains a disease with a poor prognosis,
especially if it is diagnosed in its later stages. Efforts must be
made to promote earlier diagnoses, which would allow for
the delivery of treatments with curative intent and increase
survival at a population level. This could be achieved by
increasing awareness about the symptoms of lung tumors at
community and primary healthcare personnel levels and
implementing national lung cancer screening programs.
Furthermore, comprehensive, dedicated registries of lung
cancer patients should be established to facilitate the bench-
marking and quality assurance of diagnostic pathways and
treatments.
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