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Abstract
Background Non-small cell lung cancer (NSCLC) accounts for the vast majority of all diagnosed lung cancers. According 
to their histology, most NSCLCs are considered non-squamous cell carcinoma (NSCC), and up to 85% of the latter may lack 
either one of the two main actionable oncogenic drivers (i.e., EGFR mutations and ALK rearrangements).
Objective Our analysis aimed to describe the clinical and epidemiological characteristics of Spanish patients suffering from 
NSCC with no actionable oncogenic driver in daily clinical practice.
Design A retrospective, cross-sectional, descriptive analysis.
Methods We analyzed the records of all Spanish patients with advanced NSCC diagnosed between January 2011 and January 
2020 and included in the Spanish Thoracic Tumor Registry database. We evaluated the presence of metastasis and molecu-
lar profiling at the time of diagnosis and treatments received. We also assessed overall survival (OS) and progression-free 
survival (PFS) according to first-line treatment.
Results One thousand seven hundred ninety-seven Spanish patients with NSCC were included. They were mainly men 
(73.2%), smokers (current [44.4%] and former [44.4%]) and presented adenocarcinoma histology (97.6%). Most patients had 
at least one comorbidity (80.4%) and one metastatic site (96.8%), and a non-negligible number of those tested were PD-L1 
positive (35.2%). Notably, the presence of liver metastasis indicated a shorter median OS and PFS than metastasis in other 
locations (p < 0.001). Chemotherapy was more often prescribed than immunotherapy as first-, second-, and third-line treat-
ment in that period. In first-line, the OS rates were similar in patients receiving either regimen, but PFS rates significantly 
better in patients treated with immunotherapy (p = 0.026). Also, a high number of patients did not reach second- and third-
line treatment, suggesting the failure of current early diagnostic measures and therapies.
Conclusions This analysis of the most lethal tumor in Spain could highlight the strengths and the weaknesses of its clinical 
management and set the ground for further advances and research.
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Introduction

Among cancers, worldwide estimates place lung cancer as 
the most commonly diagnosed and the most common cause 
of death [1]. Smoking habit is behind most cases; globally, 
cigarette smoking is responsible for 81% of lung cancers 
in men and 58% in women [2]. Non-small cell lung cancer 

(NSCLC) accounts for 85% of all diagnosed lung cancers, 
[3] and locally advanced NSCLC represent around one-third 
of all NSCLC at diagnosis [4, 5]. Most lung cancer patients 
present metastases at the time of diagnosis, which severely 
impacts their survival prognosis [6]. From a histological 
point of view, approximately 70% to 78% of NSCLCs are 
considered non-squamous cell carcinoma (NSCC) [7, 8]. 
The latter can be classified at the molecular level according 
to the presence of oncogenic drivers essential for tumor pro-
liferation and survival. Among those, the druggable targets Extended author information available on the last page of the article
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account for a small portion, with EGFR mutations (10–15%) 
and ALK rearrangements (2–3%) representing the most prev-
alent actionable oncogenic drivers [9, 10]. Consequently, 
77% to 85% of NSCC patients lack one of these druggable 
oncogenic drivers [8].

The Spanish Thoracic Tumor Registry (TTR) is a 
National Registry of lung cancer cases managed and spon-
sored by the Spanish Lung Cancer Group (SLCG) (Grupo 
Español de Cáncer de Pulmón). The TTR was opened to 
all Spanish hospitals and the first patient was enrolled in 
August 2016. The recruitment is still ongoing with more 
than 75 hospitals taking part. The methodology group of the 
SLCG designed specifically an electronic questionnaire to 
be used by the TTR. Based on the TTR, several epidemio-
logical studies on small-cell lung cancer and NSCLC have 
been published and have proven to be a valuable asset for 
clinicians and researchers [11–13].

Previous studies describing the epidemiological status of 
NSCC have been performed in other European and Asian 
countries, especially focused on treatments and metastases 
occurrence [6, 14, 15]. However, none of those reports dif-
ferentiated between patients with and without actionable 
oncogenic drivers. The distinction may be important to 
characterize the two populations correctly and could also 
be informative on the appropriate treatment management 
of each subgroup. Therefore, the aim of this analysis was to 
describe the clinical and epidemiological characteristics of 
Spanish patients suffering from NSCC with no actionable 
oncogenic driver.

Methods

Study design and participants

Ours was a retrospective, cross-sectional, and descrip-
tive analysis carried out with data recorded in the TTR. 
We included data from all Spanish patients with advanced 
NSCC diagnosed between January 2011 and January 2020. 
We excluded all patients who presented major driver altera-
tions (EGFR mutations and ALK rearrangements). The TTR 
has been approved by the Clinical Research Ethics Commit-
tee of Puerta de Hierro University Hospital.

Outcomes and measure

We analyzed the comorbidities of our patients and the pres-
ence of metastasis, especially in the liver, at the time of diag-
nosis. We also examined the molecular profile by oncogenic 
driver of our patients and the treatments they received in 
first-, second-, and third-line. Besides, we evaluated overall 
survival (OS) and progression-free survival (PFS) of our 
cohort according to the first-line treatment prescribed. We 

calculated OS from the date of diagnosis to the date of last 
follow-up or death. We determined PFS from the date of 
diagnosis until the date of clinical or radiographic progres-
sion or death.

Statistical analysis

We described categorical variables as absolute frequen-
cies and percentages and continuous variables as mean 
and standard deviation (SD). We compared the frequency 
of categorical variables using the Pearson χ2 test (Fisher 
exact test for 2 × 2 contingency tables). We estimated OS and 
PFS curves from diagnosis with the Kaplan–Meier method, 
reporting median survival times with the 95% confidence 
interval (95% CI). We used the log-rank test to compare OS 
and PFS curves of different groups of patients, using the 
Benjamini & Hochberg method for correcting p values in 
multiple comparisons. We reported two-sided p values and 
set the statistical significance level at p value < 0.05. Data 
were analyzed using the statistical package R (version 4.2.0).

Results

Demographic and clinical characteristics

Out of the 5049 patients with advanced NSCLC included 
in the TTR at the time of analysis, 1 797 (35.6%) presented 
non-squamous histology and no actionable EGFR and ALK 
alterations and were analyzed here. Our cohort showed a 
high proportion of men (73.2%) and current (44.4%) and 
former smokers (44.4%). The mean age was 62.8 years 
(SD 10.1 years) and adenocarcinoma was the predominant 
histology (97.6%). Most patients presented at least one 
comorbidity (80.4%) and the most common were hyperten-
sion (39.2%), dyslipidemia (27.8%), and diabetes mellitus 
(17.5%).

Metastasis and molecular profiling

The vast majority presented metastasis (96.8%), mainly 
localized in lungs (39.3%), bones (35.2%), and the central 
nervous system (21.2%). Patients presenting liver metasta-
sis were more likely to have more than two metastatic sites 
than those with metastases in locations other than the liver 
(53.1% vs. 20.9%, p < 0.001) (Fig. 1). In addition, patients 
with liver metastasis had significantly shorter median OS 
(p < 0.001) and PFS rates (p < 0.001) than those with metas-
tases in other parts of their bodies (Fig. 2).

Patients were mainly tested for the presence of EGFR, 
ALK, ROS, and BRAF mutations and PD-L1 expression. 
Remarkably, 258 (35.2%) patients showed a positive result 
on PD-L1 testing.
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Treatments

In first-line, 218 (12.1%) patients did not receive pharma-
cological treatment, 1403 (78.1%) were treated with chem-
otherapy and 176 (9.8%) with immunotherapy. The most 
often prescribed treatments were, among chemotherapies, a 
platinum-based combination with pemetrexed (72.6%), and 
among immunotherapies, pembrolizumab (85.8%). A total of 
934 (52.0%) patients did not receive pharmacological treat-
ment in second-line, whereas 544 (30.3%) were treated with 
chemotherapy and 319 (17.8%) with immunotherapy. The 
most used drugs were docetaxel (23.5%) as chemotherapy 
and nivolumab (62.1%) as immunotherapy. Finally, in third-
line, 1384 (77.0%) patients did not receive pharmacologi-
cal treatment; 247 (13.7%) were treated with chemotherapy, 

Fig. 1  Number of metastatic 
sites according to the presence 
of liver metastasis

Fig. 2  Overall survival (OS) and progression-free survival (PFS) 
rates of patients with liver metastasis and with metastasis in other 
locations. Patients with liver metastasis: median OS 8.1  months 
(95% confidence interval [95% CI] 6.1–9.7  months). Patients with 
metastasis in other locations: median OS 14.4  months (95% CI 
13.0–15.8 months; p < 0.001). Patients with liver metastasis: median 
PFS 4.5  months (95% CI 3.8–5.7  months). Patients with metastasis 
in other locations: median PFS 6.9 months (95% CI 6.6–7.3 months; 
p < 0.001)

Fig. 3  OS rate from diagnosis of the cohort. Median OS 13.1 months 
(95% CI 12.0–14.5  months). Estimated OS at 6  months: 72.9% 
(95% CI 70.7–75.0%), at 12  months: 52.5% (95% CI: 49.9–55.0%), 
at 18 months: 40.4% (95% CI: 37.8–43.0%), and at 24 months after 
diagnosis: 33.0% (95% CI 30.4–35.6%). 95% CI 95% confidence 
interval; OS Overall survival
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139 (7.7%) with immunotherapy, and 27 (1.5%) with other 
therapies. Again, docetaxel (22.7%) among chemotherapies 
and nivolumab (74.1%) among immunotherapies were the 
most prescribed drugs.

The median OS of the cohort was 13.1 months (95% 
CI 12.0–14.5 months) (Fig. 3), and the median PFS was 
6.7 months (95% CI 6.3–7.0 months) (Fig. 4). OS rates 
were not significantly different between patients receiving 
immunotherapy and those receiving chemotherapy as first-
line treatment (p = 0.524), but PFS rates were significantly 
better in the group treated with immunotherapy (p = 0.026). 
On the contrary, patients receiving no pharmacological treat-
ment showed, invariably, significantly lower OS and PFS 
rates than those treated with chemotherapy (p < 0.001 for OS 
and PFS) and immunotherapy (p < 0.001 for OS and PFS) 
(Figs. 5 and 6).

Discussion

This descriptive analysis showed that Spanish patients with 
NSCC were mainly men, smokers (current and former), 
and presented an adenocarcinoma histology. Most patients 
presented at least one comorbidity and one metastatic site, 
and a non-negligible number of those tested were PD-L1 
positive. Chemotherapy was more often prescribed than 
immunotherapy as first-, second-, and third-line treatment. 
In first-line, the OS rates were similar in patients receiving 
either regimen, but PFS rates were significantly better in 
patients treated with immunotherapy.

In our analysis, NSCC patients with liver metastasis were 
more likely to have more than two metastatic sites and had 

shorter median OS and PFS than those with metastases in 
other locations. These results are in agreement with previ-
ous reports showing that liver metastatic diseases are usu-
ally multiple [16, 17] and that liver metastasis, solitary or 
in combination, is the worst prognostic factor among all 

Fig. 4  PFS rate from diagnosis of the cohort. Median PFS 6.7 months 
(95% CI 6.3–7.0 months). Estimated PFS at 6 months: 54.5% (95% 
CI 52.1–56.9%), at 12  months: 23.8% (95% CI 21.7–26.0%), at 
18 months: 12.4% (95% CI 10.7–14.2%), and at 24 months after diag-
nosis: 8.9% (95% CI 7.4–10.6%). 95% CI 95% confidence interval; 
PFS Progression-free survival

Fig. 5  OS rates according to first-line treatment. Patients receiving 
immunotherapy: estimated median OS > 24  months (not reached). 
Patients receiving chemotherapy: estimated median OS 15.4 months 
(95% CI 14.1–16.9 months). Patients with no pharmacological treat-
ment: estimated median OS 2.1  months (95% CI 1.7–2.4  months). 
95% CI 95% confidence interval, NR Not reached, OS Overall sur-
vival

Fig. 6  PFS rates according to first-line treatment. Patients receiving 
immunotherapy: estimated median PFS 9.4 months (95% CI 5.9-NR 
months). Patients receiving chemotherapy: estimated median PFS 
7.3  months (95% CI 6.9–7.9  months). Patients with no pharmaco-
logical treatment: estimated median PFS 1.7  months (95% CI 1.4–
1.9 months). 95% CI 95% confidence interval, NR Not reached, PFS 
Progression-free survival
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metastatic locations in lung cancer [16, 18–22]. Impor-
tantly for clinical practice, patients with liver metastasis have 
been shown to not respond well to chemotherapy because of 
metabolism issues. [16, 17, 20]

According to current guidelines, the treatment of 
advanced NSCLC should take into account tumor histology 
and molecular pathology and patient’s age, performance sta-
tus, comorbidities, PD-L1 expression, and preferences [23]. 
In our cohort, the vast majority of patients presented a per-
formance status of 0 or 1 and were PD-L1 negative. There-
fore, the most commonly prescribed first-line treatment 
was platinum doublets with pemetrexed, in agreement with 
guidelines for patients with these characteristics [23, 24]. 
The European Medicines Agency approved bevacizumab in 
2016 [25] and atezolizumab in 2019 [26] as first-line treat-
ments for NSCC in combination with platinum doublets, 
which could help explain their underrepresentation in our 
results. In our analysis, pembrolizumab was the most used 
immunotherapy, certainly because it is the treatment of 
choice for patients overexpressing PD-L1 [23]. Similarly, 
nivolumab plus ipilimumab can be given in patients with 
a high tumor mutation burden [23], but this treatment was 
extremely rare in our cohort, most likely because this com-
bination was not approved in Spain in that period.

The treatments of choice as second-line are PD-L1 and 
PD-1 inhibitors (nivolumab, pembrolizumab, and atezoli-
zumab), but recommendations also include chemotherapy 
(pemetrexed, docetaxel) if the patient is not suitable to 
immunotherapy and was not previously exposed to these 
agents [23]. Accordingly, although chemotherapy was pre-
dominant as second-line treatment in our cohort, the propor-
tion of patients treated with immunotherapy nearly doubled 
with respect to that in first-line, according to clinical practice 
in this period. Third-line therapies may include whatever 
agents have not been given in previous lines [24]. In our 
analysis, third-line treatments were mainly constituted of 
chemotherapy followed by immunotherapy. Of note, a small 
number of patients were treated with targeted therapies, 
implying a re-biopsy or liquid biopsy and biomarker test-
ing in these cases to seek for druggable oncogenic drivers. 
This procedure would be in agreement with previous reports 
suggesting the feasibility and utility of re-biopsy in certain 
patients [27–29]. Notably, 52% of the analyzed patients were 
not treated in second-line and 77% in third-line, which could 
indicate either the patient’s death after first- and second-line 
treatments or his/her ineligibility for following therapies. 
As previously mentioned, new treatments for NSCLC have 
continuously been approved in Europe in recent years (e.g., 
nivolumab in 2015 [30] and pembrolizumab in 2016 [31]). 
However, our analysis was performed on a wide time range 
covering nine years and could, thus, only partially reflect the 
current use of such novel therapies.

Although not directly comparable, our cohort's median 
OS (95% CI 12.0–14.3  months) was shorter than that 
reported in studies not differentiating between patients with 
and without actionable oncogenic drivers (median OS with 
pemetrexed plus bevacizumab: 95% CI 12.6–17.1 months) 
[32]. Interestingly, in the study based on the TTR popu-
lation with small-cell lung cancer, median OS (95% CI 
8.8–10.2 months) and PFS (95% CI 6.0–6.7 months) were 
shorter than those of our cohort, implying that small-cell 
lung cancer has one of the poorest prognoses among all lung 
cancers [33], even compared with NSCC without oncogenic 
drivers. As expected, patients not receiving any pharmaco-
logical treatment showed significantly lower OS and PFS 
rates than those treated, certainly due to their ineligibility 
for the available therapies or to the advanced stage of the 
disease.

Strengths and limitations

The main strength of our analysis was the uniformity of the 
studied histology, i.e., NSCC with no actionable oncogenic 
drivers, for which there were no available data until now. 
The large population studied here could also be considered 
a strong point of our analysis; however, this number was 
achieved at the expense of a broad enrollment time, which 
precluded homogeneity in therapies and survival. Notwith-
standing the abovementioned, our analysis’ main limitations 
were its retrospective and merely descriptive nature.

Conclusion

The results of our analysis described the largest and most 
comprehensive series of NSCC in the European population. 
Most patients included in the analysis were men, former 
or current smokers, and presented at least one comorbid-
ity. Two or more metastatic sites were detected in around 
a third of patients and the most common location was the 
lungs. Besides, the presence of liver metastasis indicated a 
poorer prognosis than metastasis in other locations. Notably, 
a high number of patients did not reach second and third-line 
treatment, which may indicate that, although therapies have 
evolved greatly over the past decades, and there is still room 
for improvement. This analysis of the most lethal tumor in 
Spain could highlight the strengths and the weaknesses of its 
clinical management and set the ground for further advances 
and research.
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